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FOREWORD 


This is one of a series of circulars cealing with mining and milling 
operations in different mining districts in the Western States. Data on 
operating costs, grades of ore treated, wage scales, haulage rates, and 
other information on mininz properties are obtained from the operators and 
other local sources during the course of field inspectionse They are be» 
lieved to be substantially correct as te conditions at the time the proper- 
ties were visited but may not be in accord with facts established by later 
developmentse-:-: | 


Chase F. Jackson, 
Chief Engineer, 
Mining Divisione 


INTRODUCTION 


This is one of a series of papers being published by the Bureau of 
Mines on mining areas and districts in the Wostern States. It describes 
mining and milling practices in the vicinity of Wickenburg in Maricopa and 
Yavapai Counties, Ariza 


ACKUOWLSDGMENTS 


The author acknowledges the aid and cooperation of the operators of the 
mines visited. Reports of geologists and engineers who previously visited 
the atsawere drarm upon freelye Individual acknowledgments are made in the 
texte 7 


LOCATION 


The principal districts in this area are the Weaver and Martinez dis- 
tricts in the southern part of Yavapai County, the Eureka district in ahout 
the west central part of Yavanai County, and the Vulture and Big Horn dis» 
tricts in the northern part of Maricopa Countye Figure 1 shows the location 
of the mines, towns, railroads, principal hishwoys, and strcams in the area 
and surrounding territorye 


Tie principal towns in the areca are Wickenburg, population 734 (1930), 
Congress Junction, ponulation 100 to 150 (1930), and Hillside, 250 to 300 


(1930). 
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Figure 1.—Map of Wickenburg area and surronding territory. Mines: 1, Vulture; 2, Octave; 3, Johnson; 4, 


Yarnell; 5, Congress; 6, Reese; 7, Hillside; 8, Bagdad; 9, Comstock Dexter; 10, Oro Bueno; 11, Ari- 
zona Homestake; 12, Pump. 
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Railroads 


The area is served by tivo branches of the Atchison, Topeka, and Santa 
Fe Railroad. The main brancn runs south from Ash Pork on the main line in 
northern Arizona to Phoenix, ond the other from Cadiz, Calif., on the main 
line through Parker to the Ash Fork branche Wickenburg is about 5 miles 
east of the Junction of the two branches: Congress Junction is about 15 miles 
and Hillside about 30 miles north of Wickernburg on the Ash Fork branche 
Nearly all rail shipments from the aren are handled at these three stations. 
A few shipments from the Big Horn district and the western part of the Vulture 
district are handled at Aruila cn the Parker branche 


Considernble crude ore fron all of the districts is shipped directly 
to the smelters, mostly to the Magna smelter at Sunerior, Arize Most con~ 
centrate shipments are sent to the Bl Paso plant of the American Smelting and 
Refining Coe Tho Wickenburg Cre Market at Wickenburg serves as an outlet 
for shipments of less than carload lots of both crude ore and concentratese 


The following tables show the freight rates from the three principal 
loading stations in the area to the nost conveniently located smelterse 


Freight rates from Hillsi’s, Congress Junction, or Wickxenburg to 


American Sneltins & Rofivi 


Metal value 80,000-1b. 60,000-1b. 40 ,000-1b. 
ore mininun car minimum car ninimun car 

Up to 15 $4.00 — —_— 

15 to 20 4 25 $4.50 _— 

20 to 0 4.50 He 75 SU. 7 

30 to Ts 5eld 5 eld 

4O to 50 5.00 5205 5.65 

50 to 60 550 6220 6.20 

60 to 70 6.00 6.90 6.90 

80 to 90 7200 7285 7085 

90 to 100 750 7285 7035 

100 to 150 B25 S65 S65 

150 to 200 9,00 ge42 g.42 


Hillside to El Paso = 525 nilese 
Congress Junction to El Paso ~ 503 milese 
Wickenburg to El Paso = 487 miles. 
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Freight rates from Wickerbure, Congress Junction, and Willside 
tc Phelps Dodge (United Verie) smelter, Clarkdele, Ariz. 


Rate:  50,000-nound minimum cars 


Metal value Fron _ Fron From 
ore wiczenvure Conzress Junction Hillside 
Up to 15 $1.90 $1.90 $1290 
15 to 25 2.50 2.40 2.40 
25 to 35 3.10. 2.80 2.80 
35 to 50 3.80 3-40 240 
50 to 75 Luo 4.10 210 
75 to 100 | Beto ene 5.40 


Wickenburg to Clarkdale + 156 miles. 
Congress Junction to Clarkdnle ~ 140 miles. 
Hillside to Clar'xdnle — 118 miles. 


Freight rates from Wickenbure, Congress Junction, and Hillside 
to Maena_ smelter, Sunerior, frisze, or to American Smelting 


and Refining Co., Hayden, Arize 


Rate: 60,0CC-nound minimun cars 


Netal value From From Fron 
: ore WLerenours Congress Junction Hillside 
Up to 15 SOO $040 $2.49 
15 to 20 2.50 2.5C 2.50 
20 to 30 685 2085 2.85 
30 to 4O 3625 3025 3025 
LO to 50 050 260 3.60 
50 to 60 1. CO 210 4.10 
60 to 70 420 440 440 
70 to &0 4.30 e360) 4,39 
80 to 90 Bobo | 520 520 
90 to 100 5eld 5.30 5250 
100 to 125 5d 5e60 5.50 
125 to 150 6.00 740 7260 
150 to 300 7-10 7240 7260 


Rates for 80,C00—pound minimum cers are about 25 cents a ton 
less for ore having metal values up to $30 a tone 


Wickenburg to Smerior — 124 Wickenburg to Hayden ~ 145 milese 
milese 7 


Congress Junction to Consress Junction to Hayden — 
Superior + 140 milese 161 milese 
Hillside to Superior ~ 162 Hillside to Hayden ~ 153 milese 
milese 
a Be 
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Fichways 


Wickenburg is at the junction of the east-west highway from Phoenix and 
the north-south highway from Prescotte Both of these highways are pavede 
The Vulture district is served by a graveled road in good condition, running 
south from Wickenburge There is a graveled road in good condition running 
north from Congress Junction through Hillside and on to Prescotte The north— 
ern part of the Eurera district is served by a road in fair condition that. 
runs northwest fron the tovm of Hillside. The southern part is served by a 
branch road running north from the highway from Congress Junction to Alam0de 


Operating mines are served by branch roads from the main highwayse The 
condition or many of these roads is rough to almost impassable, depending on 
the nature of the country in which they were built. The State and Counties 
maintain all the main highways, tut many mining companies, especially in the 
Hureka district, have had to spend large sums on the branch roads to their 
properties before starting overatinge 


Truciins 


There are a number of reliable trucking contractors in Wickenburg, Com 
gress Junction, and Hillside. The following table shows the trucking rates 
and the distances from a number of the mines to reilroad loading stations 
and smelterse 


‘Dis— | j Per 
From To ‘tance, ah | Per ton | Remarks 
| of road ton 
miles mile 


Octave mine |Congress vunctione| 12 Good, eradede 2200 j$0.17 Boe ed CONr 
contrates. 


Meyers mine /Octave mill. ,One end very 0.50 | 0.50}Loaded from 
| steep, but | chutes un- 
_ otherwise fair. | | loading by 
. 4 <a 
ATizona (Congress Junction! 30 {10 miles bad | 4200| 0013|Sacked con- 
Homestake | | 20 niles faire | centratese 
nine 
Hillside Hillside loading | Fair but very 0.08 |Sacked con~ 
mine station. steep in. places centratese 
Vul ture United Verde ex- 15 miles greded | 4675 O04 |Sacked con 
mine tension smelter and go0d$.100 | | centrateSe 
Clemenceaue miles pavede 
Reis mine [Congress Junction! 7 |1 mile bad: 4 1050 | 0.21 |Shoveled 
| | miles fairs 2 | both wayse 
miles pavede : 
Yarnell IM] Pasde | 5C Pavede 0.00 | 0.02 Hauling 
nine | done at 
| | convenience 
| of trucking 
| | company 3 
not satis 
| | factory be~ 
| cause of 
| delayse 
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Power 


The Weaver and Martinez districts are supvlied with current from the 
Prescott substation of the Arizona Power Coe The main transmission line 
carries the current at 44,000 volts. At several points there are trans- 
former stations where the voltage is stepped down to 11,000 volts for lines 
that go to the more isolated mines. 


The following rates are available to customers using pover for in- 
dustrial and mining purposes. A lighting load not in excess of 5 percent 
of the total connected power load may be included under these ratese 


Demand charges Per kwe 
First 5C kw. of billing demand $2.59 
Next 50 (glen Ce 08) 
All over 100 Oe 1.250 

Energy charges Por kve-hre 
First 100 hours use of billing demand $.025 
Next 100 GOe e 02 
Next 100 doe 00125 
All over 300 doe eO1 


These charges are subject to increase by any additional taxes or gover 
mental impositions that are assessed after the effective date of the ratese 


When it becomes necessary to operate the Tapco stean plant of the pover 
company the energy charges specified shall be increased 1/2 cent per 1C0 
kwe-hre for each 1 cent increase in the cost of fuel oil above $1.40 ver 
barrel delivered at Tancoe 


The customer shall pay in advance to the company an installation charge 
of $50 for installing transformerse This charge is not subject to refund. 


The monthly minimum charge shall be the demand charge and in no event 
less than $30 a month. 


In the Vulture, Big Horn, and Eureka districts, Diesel and gasoline 
engines are used entirely for supplying powere Fuel oil costs about 7~1/¥ 
cents a gallon delivered at the nines in the Vulture and Big Horn districts 
and about 7-3/4 cents a gallon delivered at the mines in the Eureka districte 
Gasoline costs from 13 to 1%1/2 cents a gallon without tax delivered at the 
MLnNeSe 


At the plant of the Hillside Mining Coe, power is developed for about 
1.5 cents per kweehre, and at the plant of the Bagdad Copper Coe for about 
1.25 cents per kweehre 
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Custom Mills and Ore Markets 


Cctave Mill 


A limited anount of custom millins is done by the Octave Mining Cos in 
its flotation and cyanidation plant at Cctave. The plant, however, was built. 
primarily for milling the ore from the Octave minee The custom ore that is 
handled is from small mines in the vicinity of the town of Octave. 


Payments are made according to the following schedule: 
Gold ~- Pay 90 percent of assay at $33.35 per ouncee Minimum .03 ounce. 


Silver ~ Pay 45 percent of assay at New York price. No pay if under 
1.0 ounce. 


Lead - Pay 65 percent of wet assay at New York price less 1.5 cents per 
pounde No pay if under 2 percent. 


Copper — Pay 65 percent of wet assay at electric cathode price less 5 
cents per pounde No pay if under 1 percent. 


The milling charge ranges fron $4.50 to $0.00 per ton. The minimum 
charge is for ore that has a total net value of $6.00 under the above schedule. 
The charge is increased by 15 percent of the value of the ore in excess of 


the base to the maximume 
Wickenburg Ore Market 


The Wickenburg Ore Market at Wickenburg accepts small shipments of less 
than carload lots of gold, silver, lead, and copper orese Each customer's 
ore is kept in a seporate bin until a satisfactory settlement is made before 
it is shipped to a smeltere Sampling is done by hand quartering on a steel 
sheete <Assaying is done by a custom assayer in Phoenixe The ore bins are at 
& Yailroad siding, and whon enough ore accunulates to make up a carload lot 
it is mixed and shipped to a smeltere Shipments are made mostly to the 
Anerican Smelting and Refining Coe plant at El Paso, Texe,. and the Magma 
plant at Superior, Arize 


Payments are based on the following statement, issued by the company in 
its open ore-buying schedules "After proper freight and treatment charges 
are deducted, we arrive at the net smelter value of the oree From this amount 
we deduct 10 percent as our brokeragee There is also a sampling charge of 
$3025 per lote This entitles the shipper to a control assay." A sample 
settlement on a small lot is as follows: 


: Pounds 
Net weight of lot 2,575 
Moisture, 4e4 percent 113 
Net dry weight 2,462 
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Payments 

Gold, 1&8 ounces, all at $32.20 $60.54 
Silver, 0.50 ounce, no payment 
Value per ton at shipping point 60.54 
Freight rate per ton $4.50 
Smelter treatment per ton — 6.00 
Total 10,50 - 10.50 
Net smelter value per ton 50.04 
Total net smelter value of 1.241 dry 

tons 61.60 
Brokerage | $6.16 
Sampling, assaying oc 
Total 9.41 | 9.41 
Due shipper 52019 


During the summer months about a carload of ore a month is received. 
In the winter months when working conditions are more favorable on the desert, 
a carload, and sometimes as much as two carloads, is received every week. 


CLIMATES/ 


The climate of the area is characterized by hot summers and mild winters. 
The hottest months of the year are May, June, July, and August. During these 
months temperatures of 110° and over are commone Snowfall is uncommon Ddelow 
elevations of 4,500 feet. At Wickenburg, the lowest temperatures recorded 
over a period of 27 years were 14° and 16° during December and Januarye ‘The 
highest temperatures recorded over the same period were 113° and 1140 dur ing 
June, July, and Auguste The mean annual temperature for this period was 64°, 


The average annual ues eAelion at Wickenburg for a period of 20 years 
was 10.8% inchese The greatest rainfall is during Tecember and January and 
the least during Junee Summer showers are common during July and Auguste 


In the Weaver Mountains north of Wickenburg the precipitation is greater, 
and high summer temperatures ere less common. Snow is more common in this 
section. The annual precipitation is as high as 15 pecnee” and the average 
annual temperature as low as 60°. 


WATER SUPPLY 


The area is drained by the Hassayampa and the Santa Maria Rivers, both 
of which hecome nearly dry during the dry seasonse Some of the mines of the 
Eureka district utilize water from the Santa Maria River for milling purposes. 
Subsurface water in dry stream beds is obtained by sinking shafts inthe solid 
rock near the banks of the streams and tunneling out under the quick sandse 
Water from the Hassayampa River is utilized to some extent for irrigation near 
Wickenburg, and to a less extent for mining. 


Smith, He Ve, The climate of Arizonas University of Arizona Agricultural 
Experiment Station Bulle 1350, 1940. 


6192 Pe ee are 


Google 


I. C. 6991 


The Bagdad and Hillside mines in the Hureka district make enough water 
for present milling purposes without reclaiming anye Most of the mines in 
the Vulture, Big Horn, and Weaver districts depend on wells and mine water 
for milling. The Octave mine, in the foothills of the Weaver district, gets 
its water from a spring / miles from the property. 


In the Vulture and the Eig Horn districts, south of Wickenburg, tho 
water table is from 500 to 700 feet fron the surface. In the Weaver Mountains 
the Yarnell Mining Coe developed a sufficient water supply from two drilled 
wells, 62 and 87 feet deep, but in most sections of the Weaver district the 
vater table is deeper. 


Eight-inch wells can be drilled by contract for $2.50 a foot for the 
first 100 feet. The price increases by increments of 50 cents per foot for 
each 100 feet in excess of the first 100 fect. The contractor sets the casing, 
if it is necessary, but the owner must buy the casing and deliver it at the 
well. The cost of S+inch casing is about $1.50 a foote 


TOAVER AND MARTINEZ DISTRICTS 
Location» 


The Weaver district is in southern Yavapai County, about 15 miles north 
of Wickenburg in the vicinity of Stanton and Octave. It includes the mines 
in the south foothills of the Weaver Mountains as well as those in the vicin- 
ity of Yarnell at the top of the rangoe The Martinez district is just west 
of the Weaver district in the vicinity of Congress Junction and the Date 
Creek Mountainse It is sometimes considered a part of the Weaver districte 


Tonography 


The southern vart of the districts is in the foothills of the Werver and 
Date Creek Mountains at an elevation of about 3,800 feet. The Weaver Moun. 
tains risc abruptly to 5,500 to 6,000 feet. The Date Creek Mountains are 
lower. | 


Gcolugy 


The country rock is mostly granite and similar rocks intruded by basic 
dikes. The main gold-bearing veins of the district bear northeasterly and 
southwesterly and dip to the northwest at 20° ‘to 30°. They consist of quartz 
filling in fault fissures and contnin gold-bearing sulphides of lead, copper, 
and irone 


Yistory and Production 


The first discoveries in the Woavor district were made in about 1860, 
but very little work was done until ofter 1895. About this time a party of 
elght men purchased what is today known as the Octave mine and organized the 
Octave Gold Mining: Coe The vein was mined to a denth of. nbout 2,000 feet on 
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the incline, the ore being treated in a 4O-stamp mill equipped for amalgana- 
tion, table concentration, and cyanidation. The property was sold in 190/, 
and up to 1934 three companies made attempts to operate ite Late in 1934 it 
was acquired by the American Smelting and Refining Coe, which is operating 
it at present. Most of the other properties in the district were opened 
about 1900 or a little later. 


The Congress mine discovered sometime prior to 1887, was the first 
discovery in the Martinez district. It was operated intermittently from 18: 
to 1910, during which time the net return on bullion and concentrates was 
over $7,500,000. Practically all of the other mines in the district were 
opened shortly after the Prescott-Phoenix branch of the Santa Fe Railroad was 
built in 1895. 7 


The production of the Weaver district from 1908 to 19342/ is as follows: 


Year 

V9 OS erseie sesareie $161,863 
LV ecerscnee | 34,112 pit 
TO] Ones s oeeee “ 26, 
1G! lisse siewer'e | 12,236 2, uy 
101 2iswseesce. 4 839 4839 
LGLaccccceses | = 7,506 
1914 ae eaewns 4199 4210 
TOL Ss chctcaes - 7,168 
LOG ciceceteres 19,102 20, 693 
Jl evecvcsce | = 13,375 
VOL Oe. weses oe | = = 
TOT wacnraeiee | 1,000 1,000 
L9CQ0cccescnes - = 
LGPlesccccece = as 
LG2eecccccese ron 1,301 
L925 ccc ccccce — = 
192 cawaceees 250 “ 
L9S5 ce avcccvce = = 
TO2C ba Saseees : 901 901 
L192 Tecccccoce re | oe 
192 dc died-cuats Hols | 533 
1920 vise vaine ws | 72,701 77,576 
1935006 ®eeo880e8@ : 343s 4218 
1S Ve ciserd erga 6,860 6,958 
195 wid awww 13,778 13,346 
1933eesecceee | 12,084 12,182 
cy] ae 37,95 62/ 38,657L/ 


Totaleceesers 


i 


1/Minerals Yearbook, Statistical endix 
1935. p26. aia ; 


Arizona Lode Gold | 
137s Aug. 15, 193% 


Arizona Metals Production: 


Wilson, Eldred D., Cunningham, J. Be, Butler, Ge Me 

Mines and Gold Mining: Airzona Bureau of Mines Bull. 
Ppe 09-7] 3. 

5/ Elsing, Morris Je, and Heineman, Robert E. S- 
Arizona Bureau of Mines Bull. rho, 1936, pe Bie 
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Production of the Weaver and Martinez districts, by mines, is as follows: 


Weaver district: | 
Octave mine, 1895-1929...eee. $1,900,000 
Monica mine, 1916-1917. .cevce 30,000 
Martinez districts. 


Congress mine, 1887-1910eeece ene 
Total ecceccccccccrgesecccesesesece 10, 000 
Octave Mine 
Situation 


The Octave mine is about 12 miles east of Congress Junction and about 3 
miles southeast of the village of Stanton in the foothills of the Weaver Moun-— 
tains. The mine is at Octave, which has a population of 200 to 250, a post 
office, and a school for 50 to 75 pupils. aA fair road runs from the mine to 
Congress Junction, the nerrest railroad station. 7 


water Supply 


The principal water supply, consisting of 40 to 50 gallons per minute, 
comes from Antelope Springs about 8 miles northwest of the property. The 
water is piped in a % and inch pipe:-line from-the spring to the mine and 
the mill, During the dry season, or in case the pipe line from the spring 
breaks or freezes, an auxiliary supply of water is furnished from an old 
shaft. This would probably be sufficient in almost any emergency, as there 
are several thousand feet of old workings under water. <A multistage punp 
operated by a 20-horsepower motor is kept at the water level, 330 feet verti-~ 


cally below the collare 
Topography and Geology 


The elevation at the mine portal is about 3,400 fect. The country is 
rough, having been cut by deep arroyas from the Weaver Mountains, but just 
below the mill to the south it becomes rolling and flattens out to a fairly 


level plain. 


The country rock, granitic in character, is locally kmorn as granodiorite. 
It is rather fine-grained and probably slightly more basic than true granite. 
The Octave vein bears Ne. 70° E. and dips from 18° to 259 to the north; the 
width ranges from a few inches to 6 feet. The vein is made up of two dise 
tinct kinds of quartz, a white and a blue variety, probably representing two 
distinct periods of mineralization. The white variety is the more persistent 
and contains nearly all the commercial ores It has a certain amount of band- 
ing and contains galena, chalcopyrite, bornite, pyrite, and gold in appre- 
Ciable quantities. The blue variety is. only slightly mineralized. In places, 
however, it may be mincralized enough to pay for mining and milling. It 
occurs above or below the white quartz and generally must be broken with ite 
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The walls of the vein are strong and hold up well. After a section of 
the vein has been mined out, the hanging wall can be held up almost indefi- 
nitely with a few stulls. 


The vein is cut by two basic dikes. The smaller of the two is fron 4 
to 6 feet wide and does not secm to affect.the vein in any way. It dears 
about Ne 40° W., dips 75° to 80° to the southwest, and is 620 feet east of 
the main sheft on the main haulace.level.. The other, from 6 to 15 feet wide, 
bears Ne 52° W., dins nearly vertical, and is about 950 feet east of the naiz 
shaft on the main haulase level. Severe faulting seems to have taken place 
along the plano of the latter, either before or after it was formed, and no 
commercial ore, or even a definite vein, has been encountered beyond it. 


Develonment 


The mine has been developed extensively through two shafts. ‘The west 
end of the mine is completely vorked out; it 1s developed through noe 3 sha*%, 
which is 1,800 feet deep on the dip of the vein, with levels at about 100-fo:: 
intervalse The lower levels of this section of the mine are under water and 
the extent of devclonpment is not definitely knorme It has been estimated, 
however, that the total drifting and crosscutting exceeds 150,000 feet. 


The east end of the mine (fige 2) is developed through the Joker shaft, 
1,250 feet deep on the dip of the vein, with levels at about 100-foot inter- 
valse There are several thousand feet of drifts and crosscuts, and several 
levels are connected with the workings of the west end of the mine for ven 
tilation. The drifting on the 1,250 level and most of that on the 1,150 
level was dorie in 1936. cane 


Mining Methods 


Prospectinge~ Prospecting is done by drifting along the vein. In place2: 
where the vcin is pinched the walls are followed. Considerable diamond 
drilling was done on the 800 level in 1934. Six holes at intervals of 100 
to 150 feet and from 50 to 100 feet deep were drilled into the hanging wall 
upward at an angle of about 60° from horizontal. One of these cut what ap- 
peared to be commercial ore about 1 foot thicke The other holes were blanks. 
Drilling was done by a contractor, and the average price paid was $2.50 a 
Loote | 


Driftinge- If the vein is over 2.1/2 feet thick the drift is located so 
that the hanging wall of the vein will form the top of the drift (fige 3a). 
The vein material is first slabbed out for a width of 10 to 12 feet, as snovr 
The purpose is to keep ore and waste separate and obviate sorting. After the 
ore is broken and cleaned up, the waste of the footwall is drilled and shot 
to form the bottom of the drifte -The drift is kept from 10 to 12 feet wide 
so that it can be double tracked. The average advance in these drifts is 
fron 3-1/2 to 4 feet per round, and two shifts are required to complete a4 
cyclee 
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Figure 2.-Plan, east end Octave mine, 1936 workings cross hatched. 


10 to 12 feet of ore is slabbed round is drilled, but waste is shot 
out and shoveled up before first and cleaned up before the 
waste is broken ore is shot a 


Sketch showing raise rounds, 
view normal to plane of vein 


Figure 3.~Sketch showing methods of drifting and raising, Octave mine. 


DETAILS OF SHAKING CHUTE 


Figure 4.—Shaking chutes and loading chute. 
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If the vein is less than 2-1/2 feet thick (fig. 3b), drifts are run from 6 
to { feet wide and about 7 feet highs; the whole face of the drift is drilled, 
but only the waste under the ore is shote The mucker on the following shift 
cleans up the waste and loads and shoots the holes in the oree The machine 
man and helper come’ in on the next shift and clean up the ore (generally not 
more than three or four cars), set up and drill the whole face, and shoot 
only the waste. The helper works with the machine man until the mucking is 
finished and the machine is set up, and then the machine man works alone. 

The mucker works in some other place in the mine for the rest of the shift. 
The average advance per round in drifts of this kind is about 4 feet. From 
65 to 75 sticks of powder are required to break a round of 12 to 18 holes. 
Sixty percent powder is used in the cut holes and 45 percent in the otherse 
All holes are stemmed with paper cartridges filled with mill tailings. The 
paper cartridges are furnished by the powder company for about $3.50 a thou 
sande 


In November 19436 drifting was in progress in the east end of the 600- 
and the 1,150-foot levels and in the east and west ends of the 1,250-foot 
levele | 


Raising.e- Raising on the vein of 20° to 30° dip is done with a mounted 
machine, generally a jackhammer weighing 8/7 pounds unmounted or 117 pounds 
with the shell. A raise is carried 12 feet long by the thickness of the vein 
when possible. If the veinis not thick enough to provide working room, some 
waste, either from the hanging wall or the footwall, but generally from the 
hanging wall, must be broken with the oree Ordinary raise rounds are not 
useds a raise is advanced by a system of slabbing rounds (fige 3c)»e The 
average advance is about 21/2 feet per rounde 


For the first 15 or 20 feet, the ore is worked down by hand to a loading 
chute at the levele Loading chutes consist of only a bottom, side boards, 
and wing boardse This same type of chute is used in the stopese 


After the raise has been advanced 20 feet or more, shaker chutes are 
used for running the ore from the top down to the loading chute. Shaker 
chutes (fig. 4) consist of a piece of sheet steel, 3/32 to 1/16-inch thick, 
bent into a cylindrical arc 18 inches across the top and on a la-inch radius. 
A piece of strap iron 2 inches by 3/8 inch is riveted to one or both ends 
of the chute to provide means for attaching the chains by which the chutes 
are suspended from the hanging wall of the raisee Each chute section is 
about 12 feet long. The section used at the lower end of the raise next to 
the loading chute is provided with a chain at each end, by which it is suse 
pended from plugs in the hanging walle The other sections are provided with 
a chain at one end onlye ‘The upper ends are suspended and the lower ends 
rest upon the upper ends of the sections below and are fastened to them by 
track bolts that run through holes drilled for that purpose. 


The chutes are filled by hand shoveling; the ore is caused to run fron 
the top to the bottom by hand shaking. They are used successfully for trans» 
ferring ore down raises up to 100 feet long, from 10 to 12 sections being used. 
They are also satisfactory in small irregular stopes where mechanical slush- 
ing cannot be used successfullye 
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In November 1936, raising was in progress above the 600-, 1,150, ani 
1,250-foot levels. 


Stopinges- The distance between levels is about 100 feet along the dip 
of the veine This distance, however, varies greatly, due to variation in 
dip along the strikee In one place in the mine, where the vein flattens out 
to about 159, the distance between levels:is 150 feete Before mining is 
_ started, raises are run through from level to level at 100-foot intervals. 

The interval between raises constitutes a stoping section. In November 19%, 
four stopes were in operation — one on the east side and one on the west size 
of the shaft on the 950-foot level, one on the east side of the shaft on tr 
600 level, and one on the east side of the shaft on the 800 level. | 

Two systems of mining have been used since the mine opened in 193}. = 
first one is now being supplanted wherever possible by a more recent develcr 
ment. Both methods depend upon the use of the mechanical slusher to move | 
the ore from the top of a stone to the loading chutes on the haulage levels 


In the first system (fige 5) stoping starts from the back of the haul eg 
drift. The ore is shot dow on the floor of the drift and shoveled by hat 
into cars until the stope is far enough advanced to install loading chutes. 
These are placed at 35-foot centers. As the ore is broken from the top o 
the stope, it is slushed into the loading chutes with a mechanical glusher 
and loaded diroctly into one-ton mine cars. Shaking chutes are sometimes 
“used until the back of the stope is advanced from 25 to 35 feet from the 

drifte . aes 


Large pieces of waste that are broken with the ore are ‘sorted pale 
cast aside in the mined-out portion of the stopee As the stope 18 a se 


stulls are placed at 8+ to 12-foot centers, depending on the nature 

hanging walle | a ae rn ae 
In the more recently developed method, the raises are run through Jm° 

level to level the same as for the older method, but breaking st 

the top of the raises instoad of from the back of the haulage ar} 

Rounds are drilled downward at an angle of 45° to 60° with the oe firs’ 

broken lines in the figure show the condition of the stope when stoP assed 

starts, and the full lines show the condition after stoping has PT°6 

for some time. - ’ | ee 

the hase* 


In order to facilitate slushing, the stulls for supporting iy qith 


wall. are kept as nearly as possible in a line approximately pa® 

the face of the stope. —* . 3 - 

be hatch | st is 

This method was found preferable to the first method becaus? can be use" 

and requires less timber replacement and, also, unmounted drills 

moe, S oo | an tie 

Because of the cramped conditions in which the men must work ogsitlee 
stopes it is necessary to use as light a machine for drilling a1 powds 

The machine that has been adopted is a jackhammer that weighs 
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Pian view of drift 


Second step—After shooting Third a al 
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Fourth step 
Second shooting — Cycle repeated 


Figure 5.—Method of back stoping, plan views, Octave mine. 
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Chute for loading ial Lower level 
Double-drum hoist, jacked in place 


Figure 6.—No. 2 method of underhand stoping, plan view, Octave mine. 
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unmounted and 11/7 pounds with the shelle When back~stoping or drilling up~ 
holes, the machines are mounted. When drilling down-holes, they are used 
unnounted. A common practice in stopes where mostly down-holes are drilled 
is to lay the machine on a plank and put on pressure with the feet. The 
drills must be mounted to cut out around pillars of waste that are encountered 
occasionallye Most of the holes are drilled near the footwall of the stope. 
The purpose of this practice is-to avoid shattering the hanging walle One» 
inch round steel with 1le-inch changes and machine~sharpened bits is used in 
all drillse 


The management is making an endeavor to standardize on a machine for all 
purposes, slightly lighter than the drifter used in the drifts, but sturdier 
than the jackhammerse At present there is no machine on the market that ful- 
fills all the requirements, but a number of manufacturers have promised taeir 
cooperation in developing such a drill. 


It has been found prudent to observe a considerable amount of caution in 
blasting. The priming cartridge is placed in the middle of the charge, and 
wooden spacers 1 inch square and 1 inch long are placed between the cartridges. 
This has the effect of diluting the charge and also distributes it over a 
greater length of the hole. Forty-five percent gell-EX is used in all of the 
StOPeSe 


Slushinges The slusher is operated by a small double drum hoist mounted 
on a turntable on the deck of a car trucke The whole unit runs on a track in 
the hanging wall side of the drift and can be moved from one chute to the 
next without interfering with tramming or other operations. When the hoist 
is in use for slushing, the car truck: is placed on blocking just high enough 
so that the wheels of the truck will not rest on the car tracke The truck 
is then jacked down from the back of the drift by four jack screws (fige 7). 


Two electric hoists and an air hoist are in usee The electric hoists 
are mounted on car trucks as described. The air hoist is mounted on skids 
and is taken up into the stopes and in close places where it would be im. 
possible to take the electric hoists. 


The motor and the drums of the electric hoists are mounted on the same 
shaft, the motor being between the drums. The hoists are provided with 
clutches but not brakes. The cables run from the top of each drum, so that 
the drums turn in opposite directions while the hoist is in operation. Three~ 
eighths-inch, 6 by 7 cable is used, except when slushing for a distance of 
more than 100 feet. In such cases, 1/4+inch cable must be used in order to 
get enough on the drumse The hoists, as received from the manufacturers, did 
not have cable guardse A steel frame was welded to the frame of the hoists 
and cable guards for the sides, top, and bottom were attached to this framée 
The side guards consist of rollers about 2 inches in diameter. The top and 
bottom guards are just a piece of round rod or a piece of strap irone In most 
Slushing operations, cable guards are essential to keep the cables from fouling 
the drums and the motore The latest hoists for this purpose have guards that 
can be adjusted for slushing from any angle above or below and are provided 
with brakes as well as clutches. 


6192 mean kone 


Google 


Ie C. 6991 


The slushers or scrapers (fige 8) are made up at the company's shop froz 
1 / Sa or 3/16-inch sheet steele Material from old cyanide tanks used by forzer 
operators was found to be satisfactory. The first scrapers were made by usiz 
angle irons at the corners for welding the sheet=—iron pieces together. Later, 
it was found that a lighter scraper and one just as serviceable could be dul! 
by turning down the edge of one sheet and welding it to another. The scraver 
blade is manganese steel and is set at an angle of about 10° from horizontal. 
This has been found very satisfactory for scraping down inclines of about 0, 
For scraping horizontally or a little up~grade it would have to be set ata 
steeper anglee 


All wearing edges and points are faced with hard surfacing material ty 
weldinge Some scraper blades are refaced after they become worn, but if the 
wear has been too great they are discarded and replaced by new onése 


The life of a scraper depends ypon the stope in which it is used. If 
the bottom of the stope is smooth, the scraper will last a long time; in 
stopes with rough bottoms, the life is relatively short. A scraper generally 
lasts until three or four blades have been worn outs after that it is ready 
for the scrap heape The average duty of a scraper since the mine was starte: 
2 years ago has been about 7,000 tons. . 


Two men are required for slushing ~ one for operating the hoist and ore 
for “bulldogging" the scraper in the stopee The hoist operator gets a miner’: 
pay and the "bulldogger" a mucker!'s pay. 


Slushing operations become uneconomical when the material must be moved 
for more than 100 feete At a number of places in the mine where the levels 
were more than 100 feet apart on the incline of the vein, sublevels were m= 
in order to facilitate mining. 


Tramming and hoistinge~ All tramming below the main adit level is done 
by hand in l-ton carse The ore is dumped directly into a 2-ton skip and 
hoisted through the one-compartment shaft to anore bin of 40-ton capacity 
at the main adit level, Waste is trammed and hoisted in the same manner tt 
is deflected by a trapdoor into a waste bin of ia re Hoisting 
is done on both shiftse 


Horses are used for eveinp een the bins at the shaft on the main adit 
Level to the mill and the waste dumpe A-horse pulls a train of 12 l~ton cars 
The distance from the underzround bins to the portal is 1,700 feet and froz 
the portal to the mill bins is 2,000 feet. ‘The waste is taken to a waste 
dump about the same distance from the portal as the mill bins. All tramnin 
is done on day shift, but sometimes it is necessary to work overtime. 


Labore~ The company furnishes quarters for the single men. The poardin 
house is run by a chain boarding house company that charges $1.50 per day 


for boarde There are a number of houses in and near the town of Octave for 
family mene The school in Octave has an attendance of about U5, 
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In November, the mine and the blacksmith shop were changed from /~hour 
to &-hour shiftse Wages for miners were changed from 57 cents per hour to 
$4.50 a day, and for muckers from 50 cents per hour to $4.00 a daye In 
November the mine and shop payroll was as follows: 


16 miners $50 $72.00 
20 muckers 4.00 80.00 
2 timbermen 4.50 9.00 
2 hoistnen 4.50 9.00 
2 slushers 4.50 200 
1 mule skinner 4.50 e50 
2 nippers 4.00 $00 
1 topman 3250 on grizzly 3250 
2 shift bosses 500 10.00 
Lg 205.00 


Contracts and leasese=» Contracts are given only in places where special 
mining problems are involved and where highly skilled labor is required. 


Two mining contracts were going during November 1936. ‘There were two 
miners and a mucker on one and two miners on the othere The contractors are 
given a flat rate of $2.50 per ton for breaking the ore, loading it in cars, 
and delivering it at the shaft. The company furnishes all explosives and 
equipment and gives the contractors a wage guarantye The contractors make 
as much as $10 a daye 


Leasing is done on a limited scalee In November, there was one leaser 
who employed 3 miners and 3 muckerse The lease is arranged on a sliding 
scale in such a way that the grade of ore is more important to the leaser 
than tonnage. 


- Powere~ Power is purchased from the Arizona Power Coe and is taken from 
the 44,000-volt line that runs near the propertye -The voltage is stepped 
down to 440 volts for use in the motors and 220 and 110 volts for lightinge 


The connected horsepower in the compressor house, hoist room, and shops 
is as follows: | 


Compressor 100 
Doe 1/75 
Carpenter shop Se 
Forge 1 
Machine shop 5 
DO e o 
Hoist 50 
Slusher { rs 5 
Mine waste pump 10 
Total ere 


1/ Used in emergency onlye 
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The mill is on a hillside about 2,0C0 feet from the portal of the mais 
adit haulage tunnel, with the top of the coarse-ore bins at the level of th 
haulage track. Tne building is of timber construction and was erected ty 
former operators. Practically all of the machinery was installed by the cre 
sent company, The ore is treated by flotation and cyanidation; about 80 ner 
cent of the recovery is made by flotation. The normal capacity of the plant 
is from 90 to 100 tons a daye In November 1936, it was operated at about § 
to 80 tons a daye About 70 tons of this was from the mine and the rest was 
custom oree The flow sheet is shown in figure 9. 


Crushing and grindinge~ The ore is dumped on grizzlies at the top of 
two ore bins of 80 tons capacity each. The openings between the grizzly tz: 
is from 5 to 6 inchese Aman is kept busy at the grizzlies breaking up lar: 
pieces and helping the trammer dump the carse No sorting is done at the 
erizzliese | | 


From the coarse~ore bin the ore runs through a 9 by 16-inch jaw crushe:, 
where it is crushed to about 3/4-inch. From the crusher it goes on a horizt- 
tal conveyor belt to the finc-ore bins the conveyor is 55 feet long and at 
an inclination of 12°. From the fine-ore bin it is fed into a & by 6foot 
ball mill by a belt feedor about 6 feet longe The ball mill is in closed 
circuit with a 16-foot duplex drag classifier. Screen analysis of the clas 
sifier overflow shows that 75 percent is minus 200 mesh and none is plus 4% 


The ball~mill lond consists of 12,000 pounds of Winch steel ballse 
ball consumption is about 4+1/2 pounds per ton of oree Manganese steel Lins 
last about 9 months. 


_Samplinge- Custom ore is sampled in a sampler ahead of the fine ore fiz 
(fige 9). Head samples for the mill are taken each hour by diverting the 
ballemill feed for 15 secondse ‘These samples are delivered to a small biz, 
where they make uP @ composite head sammle for the shifte At the end of e: 
shift the composite sample, consisting of about 200 pounds, is run throvel 
a small crusher, which reduces it to about 1/4 meshe It is then quartered, 
and the final is sent to the assay office; the reject is sent back to the 
fine-~ore bin by means of a bucket elevatore 


Concentratinge~ The classifier overflow goes through six mechanically 
agitated flotation cells. A finished concentrate is taken from the first 
celle The overflow from the second and third cells goes back to the class 
ifier, and the overflow from the fourth, ‘fifth, and sixth cells is returned 
to the third cell. 


The concentrates go through a thickener and then through a 2~ by foct 
Portland-type filtcre The water from the thickener and the filter is re 
turned to the mill storage tanke After the concentrates are filtered they = 
spread out on a drying floor, where they are left to dry and then sacked -o: 
shipment. <A shipment of 35 to 4O tons is made about once a month to the 
Anerican Smelting and Refining plant at El Pasde 
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Figure 9.- Flow sheet, Octave mill (capacity, 80 to 90 tons). 
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The ratio of concentration is from 35 to 45 to le Tynical head, tail, 
and concentrate assays from the flotation circuit are as follows: 


Flotation heads Q.4 gold ounce per tone 
12.5 gold ounces per tone 
15 silver ounces per tone 


Flotation tails ~0eC5. gold ounce per tone 


Flotation concentrates 


There is enough lead and copper in the concentrate to avoid a deficiency 
penalty at the smelter. 


A. C. 208 (sodium acrofloat) and Barrett Noe + (coaletar creosote) are 
‘added at the feed end of the ball mill at the rate of 02 pound per ton and 
el1Q pound per ton, respectively. These act as collectors and have been found 
to work very satisfactorily on metallics. 2% 6 Bear Brand (pentasol xanthate) 
is added to the classifier at the rate of .02 to .05 pound per tone Acrofloat 
25 is added at the head end of the flotation circuit at the rate of .05 pound 


per tone 


Cyanidation.e=— The tails from the flotation circuit are divided into two 
equal parts and go to Noo 1 and No. 2 thickeners, where lime is addede ‘These 
thickeners are each 2 by 8 feete The overflow goes to the mill watcr-storage 
tanks the pulp goes through Nose 1 and 2 agitators in series and thence 
through Nose 3, 4, and 5 thickeners. 


Pregnant solution is taken from No. 43 thickener. The overflow from Noe 
4 thickener goes to a weak pregnant-solution tark, where cyanide is added? 
it is then pumped baci: to Noe 1 agitator. The overflow from Noe 5 thickener 
is returned to Noe 4 thickener. The pulp from Noe 5 thickener goes to the 
tailing pond. The barren solution from the precipitation plant goes to No. 
5 thickenere 


The solution is maintained at 1.5 to 1.5 pounds of cyanide per ton and 
lee to 165 pounds of lime per tone The cyanide loss is about 0.7 pound per 
tone Cyanide consumption due to ferrous and copver salts is negligible. 


The pulp density of the fecd to Noe 1 agitator is maintained at 60 to 
65 percent solidse In order to: balance the solution, the density of the 
underflow from Noe 5 thickener is also maintained at 60 to 65 percent solids. 
BY properly controlling the pulpy density at these two points, it becomes um. 
necessary to add water to the cyanide circuit, or to pump any from the cyanide 
circuit back to the mill storage tank, where it would get into the flotation 
circuite The density is controlled by returning a part of the underflow 
from thickeners Noe 1, 2, and 5 to the ton of eache The greater amount of 
underflow returned, the greater will be the final pulp density. 


About 80 percent of the water is returned to the mill storage tank, but 
only 60 percent is re-used because of the high lime content. 
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Precipitatione- The overflow from No. 3 thickener goes to a Merrill 
Crowe precipitating rlarte The precipitate runs from 1/2 to 1.0 ounce of 
gold per pound. About 100 pounds is produced each month and sent to the 
Selby plant of the American Smelting and Refining Coe for refining. 


Tailings disnosale= The tailings are innounded in an arroyo just soutt 
of the mille A launcer running across the arroyo, deposits the coarse 
material where it can be used for building a Danke The fine material seit. 
at the up-hill end of the deposit. One man working about 1 hour a day kee 
the dam built up. No wator is reclained. | 


Powere~ The connected horsenowcr in the mill is as follows: 


Crusher 20 


Conveyor 5 
Ball—m1ill feeder Sve 
Ball mill 100 
Classifier 2 
6 flotation cells (2-1/2 each) 15 
Concentrate thictcener 2 
Concentrate filter 1 
Filter pump 2. 
Vacuum pump 5. 
sampler 5 
ELevator An 
Three 22-foot thickeners (3 each) 9 
2 agitators (10 each) 20 
Two 30-foot thickeners 9 each) 10 
Filter press 10 
Solution pump 2 
Triplex pump 5 
Miscellaneous motors 2 

C14 


ate 
Labor.e- Ten men besides the mill superintendent are required to oper 


the mill three shifts a day. The mill payroll is as follows: 


3 operators at 63 cents per hour $1512 
3 helpers at 50 cents per hour 12.00 
1 mechanic at 5C cents per kour 4.00 
3 lavorers at 43 cents per hour 10236 
Total daily payroll le 


eribe= 
Metallursical datas Metallurgical data for 1936 to the end of N° 


are shown in the following tabulations: 


Ball mill heads 20,500 tons. 
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p Moreranige: Contents 
Say en ona 
Gold Oe 507 ounce ner ton {,toceJed ounces 
Silver et54 ounce per ton 9,509.9°20 ounces 
Lead 20 marcent SS, 34e nounds 
Conrer 0020 percent 12,040 pounds 


Flotation concentrates 459.1305 tons. 


Asseys Contents 
Gold 130153 ounces nor ton 6,170.3°5 ounces 
Silver 14.944 ounces per ton Oe ee ounces 
Lead 5039 vercent 73,074 pounds 
Copper 1.03 percent | : 99 032 ~~ pounds 


Recoveries in flotation circuit. 


porecat t 
Gold Cie ore 
Silver © | toate 
Lead 20 
eouecr= *° 1965 


Cyanide heads or flotation tails = ball mill heads - flotation concen» 
trates = 20,500 — 469 = 20,031 tons. 


Acaorg " entontss onmcas 


Gold 0.005 129260531 
Silver el25.. 2,4+99,u a 
Precipitates 1,295 pounds total  -+) «+ +: teres 
ss meee s5te14 
Silver aioe 2.999877 


Final tails 20,031 tons Si, 


Gold Os022:°*  «eergs 433° 
Silver 0075 es 249926 


Cyanide recoveries 


Gold 11.45 percent of ball mill heads, 66.00 nercent of the 
cyanide headse 


Silver 10.51 percent of ball mill heads, 40.00 percent of the 
cyanide headse 
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Total recoveries 


Percent 
Gold 94.13 
Silver S423 
Lead 80 
Copper. 1905 


Costs 


The tonnages mined and milled during the first 11 months of 1936 are: 


Tons 
Total ore mined and milled 18,568 
Lease ore milled 
Total from Octave 20,205 
Custom ore e 
Total tons milled | 20,500 
Total concentrates produced 469.1305 


Mining, 1935.=— Development and orebreaking: costs for 1935 are show & 
the following two tables: 


Developnent costs, 1 
| total feet, 2,034: tons milled, 23,951 


Amount Per foot 


Breakings ne 
Laborecccvesccceseses Be 090 eJOlL 
SupVlLicsececeacsceccce - 5G. $ “129 
SUPervislonecececcecce 1,146.23 0565 
POWCTeecvcccevccescce 2,0 Oe dT le 
TimbOLecccevscsccccce 1 6.62 eO7e 
EXpLOSiveseescseccvecee 2,803.4 1.3/8 
Drill supplieseseccoe 1,20707 0594 $8.459 

Trammings 
Labor (sublevel)ecece 754.09 -° © 366 
ee doe ayer Tide 2e mel 
Labor (main level )eece ° el 
Supplies dOe ecccoce 103233 ont 2676 

a P Ws 
LADOLocececccccevccce e e 
Supplicseccccercevece ey 200 0468 

Shops: 

LAVOT 4.06 seeee wou sees 1586054 ‘ e (80 
Suppl MeSeesenaccesace 912.09 tig 1,228 

Miscellaneous? } 
LadOLcecccvcccccccves 336038 0165 
Suppliadsecccscccccoes le 5 e001 0166 
Total amountecccececses 225315052 10.997 10.99/ 

Per LoOtecceveseccscvvecese 11.00 

Per ton milledeccecoccceses 094 
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Ore~breaking costs, 1 


[tons broken, 23,200; tons milled, 23,951 


Ie 0. 6991 


Anount Per_ton mined 
Stopings 

itioretPrrrr reer rere rere $u0, 005.61 $1724 

Miscellaneous supplleseeces 4 ,019.42 0173 $1897 

SUPELVislones veccereccerece — 0156 

POWCD svi 5edeeeesseseeeeces ts ole, ° 304 

Timberececvevcseevecvescceos 2, UOS 17 - .104 

ExplOsivesrevcvecevseeccccs © -9, 31le 94-. 2401 

Drill SUPPLLeSesceccccsoes 6, 224,86 0268 162355 
Trammings oO 

Labor (sublevel) esvececoee 2,451.93 0106 

Supplies AOe eavscccvere 975.48 Ole 

Labor (main level)eevecces -1,750093 2075 

Supplies Oe veccececses 729-72 0034 0257 
Hoisting: | 

Ladoreccecscvvsesdevevsece 2,ceseoll 0096 

Supplicseseccecscscessveses : 71-96 003 e999 
Shops: : Dan tt. 

LabdoLrececcesevvessssscosccces 6,547.56 282 

SuUPPLLicSeccevecsccscvescce 3, 261439 e141 423 
Miscellaneous’ 

LadOL mcccccosccvesecsovece 918.69 . 0039 

SupplLlesecescevcscsesevess - 7285 e000 2049 

Totaleccecvvescvescenecccce 91,531.42 

Per Fon Minedecccossccccrccccsesr essere seossevesveveery 3.948 


Milling, 1935 Milling costs are shown in the following tables 


Milling costs, 1935 
[Tons milled, 23,951] 


Amount Per ton milled 
Generals i 

LaboLecedccvesecvsssesevscece 15 626 6 $06 vi 

Suppliesececscvcccsssccece »025el/ apna $0.961 
Supervislonesecevceseccevcveces a0 oY 00 08 
POWCVeccocvevcrvevesveveeseseses uf, $34°26 +04 
REaGentSececvecvsscsccsecssocrre e 
Royalticseercerseescessccsscrere fi tetn {1 orn 
Hauling concentratCSeceesceccce 1 90156 97 00) 1,005 
Miscellaneous’ 

BDOLecenevescscesescesese 4173234 elf5 
SupplleSececccsccescoreccs 1.7552 3L Fi) ects 
Totalecesvescsscccesocesore 52 985635 2021 2ec14 

~ Cf ow 
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General, 1935e The genernl expense for 1935 is shown in the follory 
tabl 2e 


General exmenses 19345 (itorized 


[rons rilled, 23, oea] 


anciie “poe Ponmilied 
Salarlesececcccccccecveverececs $4 450.00 | ; i $0186 


TAKE Seeessevecvesecceseccscvcre | 2553029. me 9106 $0.292 
Engineering and assaying: © 


Lab0Tervcccescccccccencvce 2,469~12 | 103 

Power and Supplicser.sesee _ 830.50 035 0133 
Water supply: 

Ladorececcvcscccccenccvece »- £19295, 2009 

SUYPLLESecccccvccccvccccce -. 2.1088 . e000 2009 
Insurances . i Sasha} _ | 

PivCeecesccececcccvscececce .- 400.00 . O17 

Employees liabilityeesses. 7,413.26 0310. 


Thefteccccccccscccvevcscces 1 eR wig 2 e002 0329 


Teveshons and tclecrapneseecccese 240.00 7 e010 0010 
Camp maintainances _— co a ee 
Cee ener cree meer Fi 1,591.36 Pas he sen . «067 


Supplicseccccccccscscccsese 1,216.30 " : e051 0118 
Boarding WGusOdce bakin via oasaes: ” 205026 _ 2008 
Travelingecccecvccscccccccccoce 642.37 e027 
Tucson OF Piceenccccccccevesccce:. 2396200 Be he ae ad e100 
Legale.« Pee seeeCgowrverwTeeeedBeeves- ss (0.00 _ ¢ 2003 
Office SUPPLLCSeccccccccccccces 337.49 2010 

: MiscellancouSeeceee eeeeecvesvece 944.1 ) a. e004 0158 

TOCA Gosvsueundeweeeaseens. = 25, 250092 1.054 14054 


Total, 1935 The total expenses for 1935, exclusive of costs of least 
and custom ore for 1955 are: 


Tons of ore milled, ss 23,951 


Development #88 | 100954 
Mining ok eee. Sa 
Mig lane. eat fe 72,2T 
General Pena Waiaal « 16054" 
Total is RES: <5 0 
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Total, 11 months 1935e— The development, mining, milling, general, lease 


ore, and custom ore expenses for the first 11 months of 1936 are: 
Total tons milled, including custom ore, 20,500. 


"Per ton milled 


Devolopmentesseces $35, 354004 —$1e726 . 

Miningesccccvccvece 76,310.20 50(25 

Millingecccccvccee 47,095.51 » 20297 

General oxpensesee 13,612.45 4908 $8.654 

Cost of lease ores 11,919+77 0581 7 

Cost of custon ore _ 1,032.18 2080 2661 
Total sececcee 190,95 e/3 90315 90315 


Johnson Mine 
Situation 


The Johnson mine is 4 miles due north of Octave in the Weaver Mountains. 
It is served by a passable highway from Octavee The property consists of 5 
patented and 5 unpatented claims owned by J. Smith of Los Angeles. I+ is 
operated under loase and option by the Johnson Gold Mines, Ince, Ralph 
Roseburry, President, 610 I. W. Helman Bldge, Los Angeles. 


Water Supply 


The mine makes about 3,000 gallons of water a daye The sump is punped 
out about every fourth day and the water is utilized in the mille Additional 
water for the mill is pipod to the mill storaze tank in a e-inch gravity line 
from an old mine tunnel about 2,000 feet south of the mill. About 1,000 gale 
lons a day is supplied from this source. A spring furnishes a suvply of 
about 1,500 gallons a day, vart of which is used for domestic purposes and 
part for the mille It is piped from the spring to the mill storage tank and 
the domestic supply tank in a e-inch gravity line 1,500 feet long. 


Topo er aphy and Geology 


The country about the mine is very rugged and precipitous. The elevation 
at the portal of the main adit level is 4250 feete 


The country roek is franitee The vein bears northeast and southwest and 
dips from 28° to 30° to the north. A fine-grained basic dike rock is adjacent 
to the vein in most parts of the minee The best ore seems to be associated 
with this dike and is sometimes above and sometimes below ite In places where 
both walls of the vein are granite, there is very little commercial ore. The 
vein consists principally of quartz filling in a fault fissure and is from 
one to two feet thick. The principal minerals are gold-bearing sulphides of 
lead, copper, iron, and zinc. 
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The vein is cut by two transverse faults, one on each side of the shaft, 
Ore has been mined on cach side of the west fault, but the east one seens to 
cut off the vein entirely, as no ore ha .§ been sicountorcd east of it. 


Development 


Development consists of a main adit level 470 feet long, with one level 
above and four below, connected by an incline shaft 530 feet deep on the dip 
of the veine The sump of the shaft is about 30 feet below the sixth or loves 
levele The levels are at intervals of 50 to 150 feet on une slope of the vein 
There is a total of about t »900 feet of: ‘driftings 


Mining 


Raises are run every 35 feet from level to level (fige 10). Breaking 
starts from the back of the bottom levcl, and the ore is shoveled from the 
track until the stone has been advanced far enough to start stulling and bac: . 
filling. After stulling and backfilling have been started, the ore is ; 
broken from the back of the stope and shoveled to the raises on each side | 
Loading into cars is done from chutes at the bottom of the raisese 


During October 1936 some.ore was mined on the surface ue underhand 
stoping on the outcrope This was only a temporary arrangement to keep up 
production while ono of the underground stopes was being timbered and pre» 
pared for productions 


‘ The ore is from 1 to 2 feet thick. From 2 to 3 feet of loose rock above 
the ore must be broken: the waste is used as back fillinge The filling is 
piled against lagging that is held in place by. the stullse One row of stulls 
_is placed along the bottom of the stope near the bottom level and a row 
about 2 feet in from each edge of the raises. After the stope is finishec 
there remains a filled section 27 feet wide with an open space & feet wide 
on each sides It has been found desirable and in some cases necessary to 
leave small pillars at the lower corners of the stopese 


The stulls used are of round native timber and from 6 to 10 inches in 
diameter. Twoeinch plank is sometimes used for lagging but almost any 
avallable scrap material is satisfactory. 


The chutes consist of a bottom, side boards, and wing boards, and are 
congtructed mostly of 22-inch planke Sometimes steel sheets are used on tne 
bottomse 


Mounted wet jackhammers with 7/ S~inch pexawan steel, 18-inch changes, 
and Carrbits are used in the stopes and all development headings. Eleven 
holes are required to breek a 4foot drift rounde 

During October 1936 no stoning was being done underground. About 10 


tons of ore a day was being produced from an open cut on the vein on the 
surface, and from § to 10 tons a day was produced by development. One 
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macnine was operating two shifts a day in the west drift heading of Noe l 
levels one was. operating one shift a day in the east drift heading of Noe 5 
level, and one, two shifts a day on the surface above Noe 1 levele The two 
machines in the drift headings produced some ore, but most of the breakage 
was waste, due to the narrowness of the veine The machine on the surface 
was brenking mostly oree 


The ore and. waste from the levels below the main adit level are dumped 
directly from the mine cars into a leton skip and hoisted to ore and waste 
pockets at the main adit lovel (fig. 11). ‘The ore from the surface is run 
through a raise to Noe 1 level and then trammed to a separate ore pocket 
that draws from the main adit level. 


The ore and waste is trammed from the ore and waste pockets of the main 
adit level by one contract trammer who is paid 10 cents a car. The distance 


from the waste pocket to the dump is about 500 feet, and the distance from 
the ore pockets to the mill bins is about 650 fect. 


The mine payroll is as follows: 


1 contract trammer at 10 cents a car 


5 miners at $4.50 $22.50 
5 muckers at 4Ue0O 20.00 
1 hoistnan at 4e50 ©6644 50 
1 timberman at 4.75 4.75 
1 foreman and blacksmith at 500. 500 


Compressed air is furnished by a compressor of 180~cubic-foot capacity 
operated by a 4O-horsenowor motore A compressor of 300-foot capacity, direct~ 
connected to a Diesel engine, is used as a stand-by for emergenciese The 
hoist 1s operated by a gasoline engine. 


Milling 


The normal capacity of the mill is 50 tons a daye During October and 
sovember it was operated one le-hour shift a day, milling from 18 to 20 tons 
of oree Values are recovered by gravity concentration, flotation, and amal- 
famatione Some of the ore from the upper levels is highly oxidized, making 
analgamation necessarye The flow sheet of the mill is shown in figure lee 


Crushing and grindinzee The ore is trammed from the mine by hand and 
dumped into a 50-ton coarso-ore bine From the coarse-ore bin it goes through 
a 10+ by 2keinch jaw crusher, where it is crushed to about 1/2 inch and is 
discharged into a fino-ore bin of 50-ton capacitye 


From the fine-ore bin the ore is fed by a ratchet feeder into a le by 
5-foot ball mill using inch balls. The mill had not been in operation long 


enough or steadily enough to determine ballconsumption definitelye The 
Classifier overflow is 94 percent minus 80 mcshe 
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Gravity concentrationes A 10-mesh screen on tho discharge and of ball 
mill maxes a rough classification of the ballemill discharges The oversize 
goes through a gold tran or hydraulic separator and then to a 54-inch by 16 
foot Dorr duplex classifier in closed circuit with the ball mill. ‘The wider 
size goes through a hydraulic separator, then tnrough a corduroy launder ani 
then over a Deister sand tablee Concentrates, middlings and tails are taren 
from tne Deister table. The concentrates go to the concentrate bins, where 
they are mixed with flotation concentrates and dried for shipmente ‘The 
tails go to tne Dorr classifier. The concentrates from the gold traps and 
the corduroy leunder and the middlings from tne Deister table are amalgamatet 
in an amalgamation barrecle 


Flotatione~ Tho overflow from the Dorr classifier gocs to four 2 by 
30-inch mechanically agitated flotation ccllse Finished concentrates are 
taken from the overflow of the first celle The overflow from the other three 
cells is returned to the first celle 


Z5 and Z6 are added at the classifier overflow at the rate of about 
0.43 pounds per ton of oree Acrofloat is added at the classifier overflow 
and aerofloat and pine oil at the flotation ccllse The amount of these ro- 
agents used is quite variable anc depends on the amount of oxidized ore€e 2° 
highly oxidized ore, X-l is used as a frother. 


The flotation concentrates are first dewatered in an & by 10~foot Dorr 
thickener and then filtered in a 3% by foot Oliver filter. The overflor 
from the thickener and the filtrate from the filter are run into the tailings. 
Water that separates from the tailings at the tnilings pond is returned to 
the mill storage tanke About 50 percent of the water is reclaimede 


Anclgamatione- The concentrates from the gold traps and the middlings 
from the Doister table are amalgamated in an 18— by 36-inch amalgamation 
barrel. The amalgan is retorted and melted in the assay office. The tailiu: 
from the amalgamation borrel are run over a launder provided with riffles a: 
trapse This launder is fastened to the Deister table and the material fed 
into it by hands The purpose of this operation is to catch any amalgam tas. 
remains in the tailingse The tailings pass through the launder and then rv. 
over the Deister table, where the sulphide particles are savede 


Detailed metallurgical and cost data were not available because the rit: 
had not been in operation long enough at the time of the visit in October 
and November 1936. The ratio of concentration is approximately 40 tole =: 
table concentrates run about $550 a ton and the flotation concentrates abor* 
$150 a tone Approximately 50 percent of the total recovery was made by anwue- 


gamation as most of the ore milled was from the upper oxidized levelse 


Tie mill is operated by the mill superintendent, one operator, and an 
acsayere 


6192 ow 32 


Google 


Ie C. 6991 


Powere- Electric power is furnished by the Arizona Pover Coe Current is 
brought to the property at 11,000 volts and stepped down to WO volts for 
motors and 110 volts for Liphting. Connected horsepower is as follows: 


Crusher 25 
Conveyor 4 
Ball mill LO 
Line shaft for machine aeons . 10 
Classifier 5 
Flotation cell [05 
Reagent feeders 0/5 
Thickener 400 
Filter, vacuum pump, and compressor [05 
Total 101. (5 


Mevers Mine 


Situntion 


The Meyers mine is about 1 mile northwest of Octave on the west side of 
Weaver Gulche It is served by a branch road of the county highway from Con- 


gress Junction to Octave. 


The property consists of seven claims held by location by the Consolidated 
Mining and Development Coe, George W. Mevers, of Octave, presidente It is 
operated under lease by George W. Long and associates, of Phoenixe 


Geology 


The country rock. is granitee The vein bears Ne 60° E. and dips to the 
northwest at about 30°. It is from 1 to 2 feet thick and consists of quartz 
filling in a fault fissure. The mineralization consists principally of iron 
pyrite with small amounts of lead, zinc, and copper sulphidese Gold is the 
only metal present in commercial quantitiese 


Development 


Development consists of an incline shaft 175 feet deep on tre dip of the 
vein and two levels at 85 and 145 feet from the collar of the shaft. On the 
55~foot level a drift extends 150 feet to the east and another 180 feet to 
the west from the shafte On the 145-foot level there is 100 feet of drifting 
on the east and 130 feet of drifting on the west side of the shaft. The sump 
of the shaft is 30 feet deep below the 145-foot levele 


Mining Methods 


Drilling and breaking start from the back of the drift. The ore bodies 
are tco small and irregular to warrant running raises before starting a stopee 
The ore is worked down by hand from the top of the stope to the level where it 
is shoveled into cars and trammed to the shafte Stulls are used to support the 
hanging wall wherever necessary, and the waste sorted from the ore is left in 
the stope as filling. 

6192 ~- 33 


Google 


Ie C. 6991 


Jackhammers are used in all parts of the minee In the stopes they are 
used with or without the mountings, as conditions require, but they are 
always mounted in the development headingse Steel is sharpened by hand 
Chisel bits on 7/Sinch hexagon steel are used in all machines. 


In November 1936 one machine was operating one shift a day in the vest 
drift heading of the 145+-foot level and two machines were operating one stict 
a day each in a stope above the west end of the 5>-foot level. This stove 
was about 50 feet long and was broken through to tne surface in several vias 
Rach machine was operated by a miner and a heclpere Two muckers did the mc:y 
and tramming on both lovelse 


The mine makes about 5 grllons of water a minutee This is pumped fron 
the sump of the shaft with a boiler fecd pump operated by air from the coxrr: 
sor and stored in a 2,500-gallon tank at the surfacee 


Operations were begun in May 1936 and the first ore was shipped in duns 
Four carloads of ore were shipped to the Clarkdale smelter and two to the 
Octave mille The ore is hruled by contract from the mine to the Octave nil: 
for 50 cents a tone : 


Equipment consists of e small blacksmith forge for sharpening steel, a 
l-ton skip operated by a single-crun gasoline hoist, an electric compressor 
of 350 cubic foot capacity operated by a 50-horsepower electric motor, 2 Nod. 
3 Buffalo blower (not in usc), and an ore bin of about 30 tons capacity. 


Power is purchased from the Arizona Power Corporation and is brought 
the mine at 11,000 volts and stepped down to 440 volts for use in the motor. 


‘The payroll is as follows: 


3 miners @ $3.50 $10.50 
3 helvors G 3200 9200 
2 muciers @ 3-00 6.00 
1 blaclksnith 6 3050 3050 
1 hoistman @) 4.00 4.00 

Total 34200 


Board and quarters aro furnished by the company for $1.25 a day. 
Yarnell Mine 
Situation 
The Yarnell mine is about a mile and a half south of the village cf ; 
Yarnell in Yavapni County et the summit of the Weaver Mountains. It is angus 
a quarter of a mile east of the main highway from Wickenburg to Prescott a= 


about 4 miles northeast of Consress Junction, the nearest railroad loading 
statione | 


6192 ~ 34 e 


Ie Ce. 6991 


The property consists of 5 patented and 7 unpatented claims owned by the 
Security Trust Co. of Prescott. It is operated under lease and option by the 
Yarnell Mining Coe, Lloyd We Moultrie, president, 43012 West /th Street, Los 
Angelese 


Topography send Geology 


The country around the mine is rough and precipitous and drains partly 
north into Kirkland Cree and nartly south into the Hassayampa Rivere The 
elevation at the mill is about 4,800 fect. 


The country rock is essentially granite and teds of schist that run in 
a general northeasterly and southwesterly direction. The vein is in granite 
and bears N. 45° EB. and dips to the northwest at about 35° or 40°, The miner- 
alization is in a shear zone 120 feet wide. Ore todies occur near both hanging 
and footwealls. The principal ore bodies are in the footwall. The principal 
minerals are free gold and gold-bearing sulphides of conper, lead, and iron, 
chiefly iron. In some pleces mineralization is fairly regular, but in others 
tongues run out into the footwall for consideratle distances. 


ome 
waver Sunplv 


The water supply is from two drilled wells, 67 and 82 fect deene Two 
pumps, each operated by a 5>-horsenower motor, raise the water from the water 
level to a storage tank of 20,000 gallons crpacitye The two wells furnish a 
minimum supply of 5 to 6 gallons a minute during the dry scason and a maximun 
of 35 to 4O gallons during the rainy seasons 


Development 


The old workings consist of three adit levels connected by raisese The 
upper two levels are on the vein and about 100 fect apart on the slopee The 
lower levcl is about 250 fect below the middle adit on the slope. A limited 
anount of mining was done from the upper two levels, especially from the 
lower of the two, by former operators. The lower level consists of a cross 
cut about 470 feet long from the north side of the mountains to the vein and 
about 1,000 feet of drifting on the vein. The drift oxtends from the point 
where the crosscut intersects the vein to the surface on the south side of 
the mountaine About 500 fect of this drifting was done by the present 
Ooperatorse 


New development consists of the Human shaft, about 400 feet to the south 
west of the south portal of the lower level of the old workingse The shart 
is clO feet deen, including 20 feet of sump, with three levcls at distances 
of 75, 125, and 190 feet from the surfacee In October and November the mill 
was operated mostly on development ore from this part of the mine. 
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Mining Methods 


A definite system for mining the ore has not been developed by the 
present operatorse <All ore that has been milled to date has come from develom 
ment and from short prospect raises. The ground is heavy and it is evident 
that the stopes will have to be supported as the ore is taken out. 


Stoping by the former operators was not extensivee Apparently the stores 
were carried up for <5 to 35 feet above the level and left open, with the 
hanging wall supported by stullse Many of these old stopes are caved and, 
therefore, their exact extent is not knowne There are some old chutes of the 
conventional type in some of the old workings, which would indicate that the 
ore ran by gravity or at least with a minimum amount of shoveling. In otker 
places, it appears that the ore was shot from the beck of the drift and 
shovelede 


Air for present operations is supplied by a compressor of ¢85 cubic fest 
capacity driven by 50-horsepower induction motore This compressor is at tke 
north portal of the bottom level. The air is piped through the tunnel to tre 
south portal and down the hill to the workings of the Human shefte 


There is a gasoline hoist and a gasoline blower at the Human shaft. i: 
ore is hoisted in a leton skip and dumped into a bin of about 25 tons capaci’; 
at the portal of the shaft. From this bin, it is hauled by a company truck 
to the mill, a distance of about 1/2 mile. 


The mine payroll is as follows: 


3 machine men @ $4.40 $1320 
5 muckers @ 3.30 16.50 
3 top men @ 5050 9290 
5 hoistmen @ 340 9290 
2 truck drivers @ 3630 6660 
1 foreman @ 550 2228 

Total 1260 

Milling 


Generale~ The mill, of 75 tons capacity, was built late in 1935 and ses 
operating in January 1936. It is essentially a flotation plant, but a prom 
running about $18 a ton in gold is taken from pilot tables. 


The flow sheet was changed a number of times after the mill began ope™ 
ating. Pulsating jigs were tried and an attempt was made to cyanide the cvt™ 
flow from a concentrate thickening conee Figure 13 shows the flow sheet as 
it was in April 1937. | 


Crushing and grinding. The ore is dumped into a coarse~ore bin of & 
tons capacity. From this bin it is discharged into a 9 by 15-inch jay 
crusher that crushes to about 3/4 inch. A l2-inch belt conveyor takes the 
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Figure 13.- Flow sheet, Yarnell mill (daily capacity, 75 tons }). 
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discharge from the crusher to a fine~ore bin of 100 tons capacity, from whence. 
the ore is takon by another le-inch belt conveyor to a 5 by 5-foot ball mill, 
in which 3-inch casteiron balls are usede 


An S=mesh screen on the discharge end of the ball mill removes the coarse 
particles, which are returned to the feed end. The oversize from a Dorr dup~ 
lex classifier operated in open circuit with a unit flotation cell also is 
returned to the ball mille 


The ball consumption is about 2 pounds per ton of ore treated. Cast~ 
steel liners that cost $300 per set last about 5 months when the mill is oper 
ated at a capacity of 80 tons a day. 


A screen analysis of the classifier overflow is about as follovwss 


| Percent 
Minus 48 mesh 100 
Minus 48 mesh plus 65 mesh 12 
Minus 65 mesh plus 100 mesh 18 
Minus 100 mesh vlus 200 mesh oy 
Minus 2OO mesh 46 
100 


Concentration.» The tails from the unit cell go to a Dorr duplex classi~ 
fier and the concentrates to a Dorr thicltenere The overflow from the classi~ 
fier goes to a ie by 5-foot conditioning tank and then to three 38 by Ulmeinch 
mechanically agitated flotation cells. The concentrates from the first cell 
go to the Dorr thickener. The overflow from the second and third cells is 
returned to the first. The pulp from the Dorr thickener is filtered in a 
by 4~foot drum-type filters The filter cake is dried in a rotary drier. The 
overflow from the Dorr thickener and the filtrate from the filter are returned 
to the mill storage tanke The heads run from $8 to $10 a ton and the concen 
trate from $150 to $200 a ton. 


Reagents are added to the circuit as follows: 


2-6, ~ 0.075 pound per ton at the flotation cells. 

Noe 15 Aerofloat ~ eO5 pound per ton at the ball mill intake. 
Noe 2 Tarol - .02 doe 

Noe 208 we e008 doe 


The tailings from the flotation cells are run over two Deister pilot 
tahlese From these tables a cut is taken, which runs about $18 per ton in 
gold and contains most of the fine metallic iron from the grinding balls. 
About 300 pounds of this product 1s made a daye It is shipped to the Magma 
Smelter at Superiore The tailings from the tables are run to the tailings 
ponde 


Labore~ During October and November the mill was operated two shifts a 
day and treated about 45 tons of development oree The mill heads have averaged 
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about $7 a ton since the Human shaft was started. Frosh water is used at the 
rate of 5 gellons per minute and reclaimed water at the rate of 30 gallons 
per minute. The mill peyroll is as follows: 


lL foreman and mechanic @ $5.00 $5.00 
1 crusherman @ 3200 ae 
1 assayer fe 4.00 200 
2 operators @ 4.00 8,00 
2 helpers g oe 6.00 
1 cyanide operator 8 +200 4,00 
Powere= Power is purchased from the Arizona Power Co. Current is drove: 


to the mine at 44,00C volts and stepped down to YO and 100 volts for power 
and lightinge 


The connected horsepower in the mill is as follows: 


Crusher 20 
Conveyor L 
Ball mill 50. 
Classifier 2 
Unis eols 5 
conditioner tank 3 
ine flotation cells 10 
Three tables, 1 each 3 
Tailings pump 5) 
Filter 3 
Thickener 5 
Acitntors, 3 each 9 
Solution pump 2 
Total 116 


Besides this, there are two >-horsepower motors for operating the pwr: 
that supply fresh water from the wellse 


In September 1936 the total power consumption was 32,480 kweshre This 
included the 50-horsepower motor that runs the compressor and current used 
for lighting. The cost was $783, or 2-1/2 cents per kwe-hre 


Tailings disposnle- Tre tailings are immounded in a natural drainage 
channel on the side of a hill about 100 fect east of the mille The locatioz 
is near the summit of the mountains, so that drainage from above can be cor 
trolled easily. 


The tailings pulp is run to the downhill end of the pond, where nost o: 
the sands collect. ‘The slimes and the water collect at the opposite end of 
the pond, next to the hill. ‘The dam is built up of coarse material on the 
downhill side as necessity requirese The water is taken from the pond by a 
pipe that runs under the deposit from the uphill side to a thickener below 
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the deposite Additions are made to the upper end of this pipe as the deposit 
3s built upe Water is pumped from tne thickener to the mill storage tanks. 


Hreicht and smelteres The company delivers the concentrates at tho vil~ 
lage of Yarnell, where the flotation concentrate is picked up by a trucking 


‘company and taken to the smelter at El Pasoe The concentrate is often stored 
in the trucking company's warehouse at Phoenix until it is convenient to take 
it to El Paso with other freight. This causes long delsys and, consequently, 
the arrangement has not been entirely satisfactorye 


. The trucking rates to Zl Paso are $10 a ton, which is about $1 a ton more 
than the railroad rate from Congress Junction for carload lots of ore of the 
‘same Classe The railroad rates are not taken advantage of because it ree 
quires too long to produce a carload of concentrates. The trucking to Congress 


Junction would just about offset the difference in ratese 
Total marketing costs are about $25 por ton of concentrates 
Recse Mine 
Situation 


The Reese mine is in the Martinez district at the summit of the Date 
Creek Mountains, about 6 miles due north of Congress Junctione It is served 
by a passable branch road from the Congress Junction=Hillside Highway, which 
lies about a mile to the east of the mine. 


The property consists of 2 patented and 11 unpatented claims. It lis 
Owned by Je Le Reese of Congress Junction and is operated under lease by 
R. Fe Thatcher of Wickenburg. 


Topography and Geology 


The Date Creek Mountains are low but quite ruggede The highest peaks 
are about 4,500 feet above sea level. The sunmit of the range at the mine 


is about 3,800 feet above sea level. 


The country rock is granite with diorite intruded along the plane of 
the veins The vein bears northwest and southeast and dips to the northeast — 
at about 30 e At the southern end of the property the vein consists princi — 
pally of quartz, which varies in thiclmess from 2 to 4 feete The principal 
minerals are gold~bearing sulphides of iron, lead, and copper, with some zince 
At the northern part of the property the vein seems to be more altered and 
oxidizede The best ore occurs with yellow and brown oxides of irone 


Development 
The property is developed extensively through two inclined shafts on 


the veine One shaft at the southern part of the property is 1,180 feet deep 
and the other at the northern part is 300 feet deep. The hottom of the south 
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shaft connects with the surface by an adit crosscut 700 feet long. There ar 
a number of Levels from each of these shafts, but the extent of the workings 
is unknown because of cavings ; 


Equipment 


Mine equipment consists of a gasoline hoist, a grsoline compressor, ant 
two jackhammerse Besides this, it was necessar; to tuy a trvck for hauling 
groceries and taking the men to and from worke 


Mining Netnods 


Mining was started in the urper levels of the south shaft in March 19%, 
Shipments from this part of the mine ran from $9 to $15 a ton in golde Later 
on this part of the mine was abandoned and mining was begun on the upper 
level of the north shaft. Shinments from here run from S10 to $60 a ton in 
Zolde 


Mining consists of stripping from 2 to 35 feet of waste rock from above 
the ore by blasting and then digsing the ore loose with a pick. The ore 
ranges in thickness from 6 to 13 inchose Apprecinble amounts of gold seem 
to occur in the fractured parts of the rock adjacent to the vein, as samples 
_ of the fines from the waste duup run up to $3 a ton in gold. 


Drilling is done with mounted jackhammers using 7 /Seinch hollow steel 
and chisel bits. The steel is sharpened at the minee 


In November 19436 operations consisted of mining above the first level 
south of the shaft and drifting south on the same levele By careful mining, 
the grade of the ore was kent at $40 to $60 2 tone Carload shipments of 45 
to 50 tons each are made to the Magma smelter at Superior about every two 
weekSe 


Laoor 


The payroll in November was as follows: 


| Per doy 
; miners $5.00 $1500 
muckers 4.00 16.00 


eC hoistmen 5e00 10.00 
l cook | 2200 2-00 
Total | 43.00 


The hoistman runs the hoist, takes care of the compressor, and does the 
toppinge Quarters are furnished, but there is a charge of $1 a day for board. 


@ @ © @ 
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elent, and Smelter 


Trucking rates to Congress Junction are $1.50 a tone If the road from 


the main highway to the mine were 
to $l atone For $0,000-nound min 
Junction to the Magna smelter at Superior are as follows; 


Metal value 
Up to $15 
$15 to $20 
$20 to $25 
$25 to $30 


For metal values over $30, th 


improved, this rate probably could be cut 
imun cars, the freight rates from Congress 


Rate per ton 
$2014 
ere) 
2050 
2¢60 


a rates are the same for 80,000 minimum cars 


(See freight rates for the Wickenburg area, page 


Treatment charges are $3.50 a ton for ores having metal values up to $15 


a ton and 10 percent additional of 
over $156 


Total equinment ana orsrating 


March 1936 to September 1,19%6 are 


Equipments 


Gasoline hoist 
Gasoline compressor 
stock drills 
Picks and shovels 
Drill steel 
Pipe, hoses, etcCe 
Haulase 

Total 


The truck was purchased on a 


figured as operating cxponscse 


the gross value of the ore for any value 


Costs 


costs, from the time the mine started in 
as follows: 


$250.00 
1,350.00 (not paid for) 
133.00 


2,103200 


time~vayment plan and the payments are 


eee | ae 
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Operating egpeagees | 
March 1, 1935 to August 30, 1936. 
Total, 802.47 tons. 


Per ton 


: Tot 
Labor $i 200200 $5023 
Gasoline for hoist and compressor 490.00 961 
Lubricating oil 66200 ALS 
Powder 173200 ofl 
Caps and fuse 127-00 ol6 
Groceries 1,475.00 1.34 
Ore hauling 720200 290 
Gas and oil for truck 2446600 “e 
Cash payment on truck 375200 ot] 
Assaying 96200 212 
Repairs on old truck 74.00 209 
Tires and tubes 61200 008 
Timber 220.00 ec] 
Total 9323000 10.37 
Smelter Receipts 
Dry Assay Freight Treatment 
tons value er d tonh/ per ton Receipts 
49.41 11.59 3097 3050 203-02 
45.76 9eC2 2220 3250 152.00 
5le27 11.27 2.17 3050 28844 
47039 8.05 2.18 3050 112,46 
51.70 Go Yt 2.16 3050 YWO—25 
49.60 15.45 2.56 3055 462.19 
50495 14.16 | 2.61 3050 411.05 
52688 16210 2.60 3.61 5230 36 
44.60 18.99 2.56 3290 57682 
5143 15045 2.62 3255 7901 
45.23 12688 266 3050 303295 
40.27 21657 2.98 4.16 58306 
36031 23.90 3.20 123? 592.58 
3LeT7 35.42 320 55 SU7e11 
3065 40.80 7005 ° 6.00 - 936464 
2063 62.79 4.27 6.00 2,243.01 
Le46 21. 2.70 416 219 
S026 Se eee te een, 


1/ Freight includes demurrage. 
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Figure 14.—Plan of workings, Alvarado mine. 


Ie Ce. 6991 
Alvarado Mine 
Situation 


The Alvarado mine is about 3 miles northeast of Congress Junction in 
the foothills of the Weaver Mountainse The vroperty is owned and operated 
by the Liberty Hills Gold Mines, Ltd, Re P. Me Davis, president, 2356 
Hollyridge Drive, Hollywood, Calif. 


History 


The mine is reported to have had a small production prior to 1905 from 
two incline shafts, one &00 feet decp and the other 1,300 feet deepe The 
surface equipment was removed in 1920; new equipment was installed by the 
present operators in 1935e Up to November 1936, work has consisted princi~ 
pally of development. 


Geology 


The country rock is granite. The Alvarado vein bears N. 30° BE. and 
dips from 25° to 30° to the southeast. Rhyolite and diorite are intruded 
along the plane of the veine In the unper part of the vein the mineralization 
is between the rhyolite below and the diorite above. From about the eighth 
level dowm the relative position of the rhyolite and diorite is reversed, 
with the mineralization below the diorite. The vein throughout the mine is 
conformable in dip and strike with the dioritee In some places the diorite 
is mineralized and comprises considerable commercial ore. 


The vein averages about 3-1/2 feet in widthe Mineralization occurs 
principally as iron sulphidee Small amounts of lead and zinc sulphides also 
are present and there is some copper in the form of chalcopyrite. 


The vein is cut by a fault that bears Ne 70° W. and dips 80° to the 
northe The horizontal displacement cf the vein due to this fault is from 35 
“to 45 feet, depending on the dip of the vein. The 1,300~foot shaft intersects 
the fault at about 100 feet from the collare From this point almost to the 
eighth level the shaft is above the vein and on all of the intervening levels 
the vein had to be reached by crosscutting to the southe 


Development and Mining Methods 


Virtually all development is from the two inclined shafts, both of which 
are on the dip of the veine The 800-foct shaft is inaccessible and the 
extent of development unknown. There are 11 levels from the 1,500-foot or © 
shaft, as it is known locally. The total drifting on these lovels is mors 
than 6,000 feet. Most of the drifting, from the sixth level down, and all of 
the raising were done by the present operatorse Five raises, from the 9th, 
lOth, 11th, and leth levels, have a total length of about 500 feet. Figure 
14 shows the underground workings from C shafte | 
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Former operators took limited amounts of ore from the lst, 3rd and 9th 
levelse Aside from this, all of the ground developed from C shaft might be 
considered "virgin." 


During 1945 the sheft was repaired; develonment work was begun in the 
latter part of the yeare 


In November 1935 develonvment work consisted of drifting south on the 
oth, 8th, and 13th levels ani raising from the llth to the 10th level. 


When the fault is encountered by a drift, 2 short raise is driven per~ 
pendicularly to the plane of the vein and in the plane of the fanlt. Driftiz 
is continued from the point at which the reise intersects the vein on the 
opposite side of the fault. The purpose of this practice is to cut down 
development footage as much as possiblee The vein generally can be picked 
up by 10 or 15 feet of raising, whereas from 35 to 45 feet of crosscutting 
would be necessarye The practice is objectionable in that it complicates 
mining operationse 


The raises in the vein betwoen levels are run ebout § feet wide ond of 
the thickness of the oree aan from the raises is removed by slushers 
operated by doudle=~drum hoists 


Ore and waste are hoisted to the surface in a eston skip and dumped in 
a bin of about 25 tons canrcity. The matorial is drawn from this bin by a 
top man and trammed either to the ore dump or the waste dumpe fTramming and 
hoisting can easily be remulnated so that the ore and waste can be tranmed 
separately. 


Drilling is done one shift a day in each heading, as the compressor has 
capacity for only two drillse Tyo headings are drilled on each shift and 
are loaded out on the opposite shift. Three-inch drifters are used in two 
of the drifts. Jaclthammers sre used in the raiso and the other drifte One 
inch hexagon steel is used in all of the machinese Dotachable bits are usei 
in raiscs only. 


Three motor-driven blowers are used for ventilation. Water is pumped 
by a eestage centrifugal pumm operated by a 25}-horsepower motor. The mine 
makes about 6 gallons a minute. 


It is proposed to mine the ore by open~stope methods and mechanical 
slushinge The management believes the ore should run $10 a ton and have a 
width of 3 feet in order to permit mining and milling at a profite 


' The best and most persistent values are on the south side of the shaft, 
and it is here that ali oRVenonHent work is being donee 


- gurface equipment consists of a 10~ by le-inch, stnciiesatace, motor 
driven compressor of 360 cubic feet capacity, a 75~horsepower, single-drun, 
electric hoist, and a blacksmith shop with a pneumatic drill sharpenore. 
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Underground equipment consists of two doublo-drum electric hoists for 
slushing, three motormdriven blowers, 2 a-stage centrifugal pum, an air 
pump for sinking, and scveral drifters and jackhamners with mountingse 


Pover 


Power is purchased from the Arizona Powor Corporation. The transformers 
are furnished by the pover company. 


Labor 
In November 1936 the payroll was as follows? 
8 miners @ $4.50 fia 
10 muckxers @ 4.00 0.00 
2 hoistmon @ 4.50 9.00 
1 blacksnith @ 500 5200 
@ 


1 shift boss 6-00 6200 
Total O66 


The slusher operators are rated as minerse 


© 


Congress Winoe! (Idle) 
Topography and Geology 


The Consress mine is 4 miles by road northwest of Congress Junction. It 
is in a comparatively level country at the southcrn base of the Date Creek 
Mountains at an elevation of 3,400 fect. 


The country rock consists of a coarse-grained granite intruded by basic 
dikese There are sevaral veins on the property, the principal ones being 

the Congress, the Niagra, and the Queen of the Hillse The Congress vein 
bears roughly east and west ond dips to the north at 20° to 30°. It occurs 
lergely within a basic greenstone dike with the ore shoots mostly near the 
footwalle The vein filling consists principally of quartz, with considerable 
amounts of fron sulphidee Galene is rarely prescnte 


History and Production 


The property was located sometime previous to 1587, when it was sold to 
"Diamond Joe" Reynolds for $65,000, Reynolds did some development work and 
built a 2O-stamp mill with vanner tables for concentrating the ore. Amalgama- 
tion was never very successful, although the ore near the surface was highly 
oxidized. Very little was known of the cyanide process at this time, and as 
a result of metallurgical difficulties the early operations were not profitable 


is Wilson, Eldred De, Cunningham, J. Be, and Butler, G. Me, Arizona Lode 
Gold Mines and Gold Mining: Arizona Bureau of Mines Bulle 137, Auge 15, 
1934, PPe 69-736 
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Operations became more successful when the development work was carried to 
the lowor sulphide levels, wnere the ore was bettor suited to gravity con 
centration. Good recoverics were impossitle, however, because of incfficlexnt 
grinding bv stamps and concentrating vithout classifvirge Later on, tailings 
from these early op orations vers tronted bv? cyanidation with a good extrac- 
tione 


The property was operated br Roynolds from March 1859 until his death 
in August 1891, During the three voars that followed, production was diss 
continued, but the shaft was sunk to a depth of 1,000 feet on the dip of the 
vein, the mill was enlarged fron 20 stamps to 40 stamps, and additional neces 
sary vanners vere added. Later on, cyanide tanks were addode 


In 1894 production was resumed under new ownershipe Except for a re- 
organization of the company in 1901, operations continued without interrun 
tion until 1910. 3 that tine, practically all of the known ore reserves 
were exhausted and operations were discontinuede In 1920, the surface equip 
ment, and a ‘mile railroad leading from Consress Junction to the mine were 
dismantled. In 1923, 1925, 1925, and 1931 lessces shipped a fow cars of ore 
from the nropertye In 192% several thousand tons of mine dump material was 
treated by combined gravity conecntration and flotation. In 1931 the South 
west Metal Extraction Corroration treated 10,000 tons of mill tailings by 
cyanidatione In 1944 the Illinois Mining Corporation begen treating mine 
dunp material in a plant cquipnod with ball mill, tables, and cyanide tarks, 
but operations were suspended after a few weeks! rune 


The total recorded production from 1899 until 1910 was $7,649,497. of 
this, $155,652 was from erude ore, $4,695,994) from concentrates, and $2,797,5° 
from cyanide bullione The production in bullion was 383,477 ounces of gold 
and 345 598 ounces of silvere As this was from 692,332 tons of ore, a net 
recovery of $11.51 a ton is indicated, figuring gold at $20.67 and silver at 
$0.60 an ounce. The tailings assay about $1.20 a ton, which indicates a 
eross value of about $14.00 a tone 


Development 


The mine is developed very extensively through seven shaftse Nose l, 
2, and 3 shafts arc on the Congress vein and are 1,100, 1,/00 and 4 000 feet 
deep, respectivelye Nose 4, 5, and 6 shafts are on the Niagra vein and are 
1,000, 2,050, and 1,500 feet deer, respectively. Noe 7 shaft is on the Queen 
of the Eills vein and is 200 fect below the tunnel levele 


The length of the ore shoot on the Congress vein varied greatly on 
different levelse On the 650 level it was stoned continuously for 1,800 feet 
on the strike. The average thicknoss of the ore throughout the mine was less 
than 3 feet. Several pinches occurred along the dip of-the vein, the most 
serious being on the 1,700-foot level, where there was no stoping ground at 
alle From this level a 1,000-foot winze was sunk at the projected extension 
of the ore shoot abovee The first few hundred feet of this went through lean 
ground, but aftcr that the ore came in again as rich as ever. The 3,900-foct 
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level was the lowest level at which any considerable amount of ore was minede 
There was a gradual pinchine of the ore shoot for severel levels abovee The 
vein became narrow and irregular althouzh it maintained its general minera~ 
logical character and gold contente | 


The Niagra vein is entirely in granite, unaccommanied by basic intrusives. 
It was productive of commercial ore to a depth of c,000 feet. It dips to the 
north at 40° to 50° and contains more quartz than the Congress veins 


The all-granite veins are characterized by more galena and higher silver 
values than the veins that occur in conjunction with basic intrusive dilzese 


The production of the mine, by veins, is as follovs: 


Voin Tons 
Cong:ross 378,992 
Wiasra eo 3 ye15 
‘ | Queen of the Hills pa 
Motal J2,35e 


VULTURE AND BIG EORN DISTRICTS 


The Vulture and the Big Horn districts sre in northern Maricopa County 
to the south and southwest of Wickenburge ‘The Vulture district includes tho 
Vulture Mountains just south of Wickenburg and the Biz Horn district includes 
the Big Horn Mountains and the eastern edge of the Haroua Hala Mountains to 
the southwest of Wickenburge 


The Vulture and the Big Horn Mountains consist in part of andesite and 
rhyolite flows on a basement of schist and granite. The veins are mostly in 
granite and near the granite schist contactse A numbor of veins in the vol~ 
canic andesites and rhyvolites hove been rrospected, but nearly all of the 
productive mines have been developed on veins in the granite or schiste 


: / 
Vulture Minol! 
Tonography and Geolosy 


The Vulture-mine is in the Vulture mining district in Mericova County, 
14 miles by road southwest of Wickenburge It is at the southern edge of the 
Vulture Mountains at an altitude of about 2,000 feote At the Vulture mine 
the country is moderately hilly, tut farther to the north it becomes more 
precipitous and rugzede 


The vein system is in a fault zone that strikes roughly east and west and 
dips to the north at about 45°. ‘The footwall of the voin consists of schist, 
the laminations of whick are rou;yRly perallel to the vein in dip and strikee 
The hanging wall consists of a dike of gronite-pornhyry about 80 feet widoe 


(Sea footnote 6, p. 157.) 


Wilson, Cunningham, and Butler, work cited. 
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According to descriptions furnished by early observers, the mineralized 
zone was &0 fect wide and consisted of several veins that ranged in width 
from 6 to 12 feet and had a total width of 32 fect. The outcrop was very 
prominent and projected as much as 50 feet above the general level of the 
adjacent countrye This condition favored the open=cut methods of mining 
that were used extensively by the first operatorse 


The upper oxidized portions of the vcin were charecterized by iron oxides 
that appeared as a stain on the quartz which constituted most of the vein. 
Some wulfenite was found in the openings of the quartze 2elow the oxidized 
zone the vein minerals, cther than quartz, were galena, pyrite, sphalerite, 
and chalcopyritee Concentrates ran from $120 to $200 a ton in gold and com 
tained from 12 to 15 percent lead, & to 12 percent zinc, and from 1 to e per- 
cent copper. | 


nistory 


The property was discovered and staxed by Henry Wiclcenburg and associ- 
ates late in 1863. During the three yoars that followed, rich portions of 
the vein were mined by oren=cut methods and treated in an arrastre at the 
Hossayampa River. 


Late in 1866 the Vulture Mining Co. of New York acquired the property 
and established a camp at the mine and built a 4O-stanp amalgamation mill 
near the present site of, Wickenburg. ‘The company opereted from 1867 until 
1872, during which time approximately $1,850,000 worth of bullion was re-. 
covered from ore that ran from $25 to $90 a tone 


From 1872 until 1931 the mine vas opcrated by five different companics. 
It is estimated that during this time bullion and concentrates worth about 
$5,000,000 were producode 


In 1927 D. Re Finlayson acquired the property and organized the Vulture 
Mining and Milling Coe Ore from pillars vas treated in a >stamp amalgamna- 
tion mill. 


In 1930 and 19351 the United Verde Extension Mining Co. of Jerome becane 
interested in the proverty and acquired a controlling stock intorest in the 
Vulture Mining and Milling Coe Considerable money was spent in development 
and diamond drilling. A 500-foot shaft wns sunt, and over 1,000 feet of 
drifting and crosscutting was done in searching for new ore bodiese The 
results of this work were disappointing and the United Verde Extension Coe 
withdrew its financial support, although it still retains control of the 
Vulture Mining and Milling Coe 


Since 1931 the property has been worked under lease by De R. Finlayson 
and Ae Be Peache Onerations consisted of mining pillars and other unmined 
portions of the vein left by former operatorse Mining was mostly by open-cut 
methodse The ore was first milled in the 10-stamp amalgamation and concen 
tration mill and about 10 tons of concentrates a month were produced. Later, 
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the mill was altered and the capacity was increased so that tailings could 
be treated along with the mine ore. A cyanide leaching plant was also added 
to treat an additional 100 tons of tailings a daye 


Hardrock mining was discontinued in 1945. The cyanide leaching plant 
was taken over by De Ro Finlayson and the concentrating plant by Ae Be Peach. 
At present, both plants are operating on tailingse 


The tailings from the wpper oxidized levels and those from the lower 
sulphide levels have been segregated roughly by time and accidente Tailings 
from the first operations were washed by cloudbursts into an arroyo south of 
the mines This material is largely from the upper oxidized levels and is 
“being treated in the cyanide leaching plant operated by Finlayson. 


Tailings from later operations were disturbed to a less extent and re~ 
main very much as they were when originally depositede Some of this material 
is highly oxidized and sticky and has been found to be very difficult to 
treat either by flotation or cyanide leaching. The less oxidized material 
from the lower levels is easily accessible and is being treated in the flota~ 
tion plant operated br Peach. 


Finleyson Lease 


Water supplye~ The weter supply is from the Mariona shaft, about 1 mile 
north of the plante The water is bailed from the shaft a diatance: of 150 
feet with a single-drum hoist operated by a 55-horsepowcer gasoline enginee 
The capacity of the bailing bucket is 300 gallonse The entire needs of the 
plant of 25,000 gallons a day can easily be bailed in an &-hour shifte The 
water is discharged from the bailing bucket into a storage tank of 8,000 
gallons capacity. From there it is run through a gravity vipe line 4. inches 
in diameter at the head and 3 inches in diameter at the end to a storage tank 
of 12,000 gallons capacity located at the plante 


Mining and transportation.— Wnen the leaching plant was first started in 
°1935, the old tailings had to be hauled only about a quarter of a mile from 
the head of the arroyo into which it had Teen washed by cloudburstse As the 
deposits in the upper end of the arroyo became depleted, the distance from 
the source of supply to the plant became greatere In October 1936 this dis- 
tance was from 1 to 11/4 mileSe 


The loading was done by scraping the material to the top of a ramp with 
a horse-drawn fresno and dumping it into a trucke. The ramp was moved from 
one place to another whenever necessity required. The material was loaded 
and delivered to the leaching plant on a contract basise The price paid was 
S6 for filling a treatment tanix of 50 ton-capacity or 12 cents a tone ‘The 
contractors furnished the labor and horses onlye ‘The company owned the truck 
and furnished the fuel, lubricating oil, truck repairs, etc. 


In October 19436, the fresno and the ramp were dispensed with and a 3 | Bane 
yard power shovel sudstituted. The principal reason for making the change 
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was that too much material was required to make the approaches to the Tarde 
At the upper end of the arroyo where the deposits were largs this objection | 
was not very seriouse Eowcver, further down where the dcnosits were thimer, 
such a large percentage of the available material wes required to build ap 
proaches that it was considered advisable to change to the power shovel. 


The terms of the contract for delivering the material to the leaching 
plant remain the same under the new set-up, except that the contractors fur 
nish labor only. The truck and the power shovel belong to the lessor, who 
furnisnes gasoline, lubricating oil, and repairs for both. 


Iwo men are required to operate the shovel and the truck in delivering 
an average of 75 tons of material daily to the leaching plante The full 
capacity of the plant is 100 tons a day, but shut-downs bring the average 
down to about /5 tons a daye 


Leaching<«~ The leaching plant (fige 15) is on a knoll about 30 feet 
above the general level of the surrounding country. It consists of 6 treat 
ment tanks, 2 solution tanks, a storage tank, zinc boxes, and pumping equip 
ment for circulating the solution and sluicing out the treatment tankss 


Each treatment tank is 16 feet square, 5 feet 3 inches deep at the bacx 
end, and 5 feet 9 inches deep at the front ende The walls are 6 inches thick 
at the top and 4 inches thick at the bottome The nlant was built in two sem 
tions of three tanks each. A mixture of one part concrete, three parts sand 
and four parts gravel was used without reinforcing. It is said that the 
tanks cracked at the corners almost as soon as they were filled and the 
material was made wet for treatmente When the tank is filled, the top is 
leveled by hand. 

A heavy plank floor of inch Oregon fir timber extends about 5 feet 
over the back end of all of the tanks. This is to facilitate loading the 
tankse The loaded truck is backed up to the edge of the floor against a bur®: 
and the load discharged in about the center of the tank. 


At the front end of each tank, about 6 inches above the bottom, there 
are two ports about 1 foot wide by 1-1/2 feet highe ‘These are for flushing 
out the treated material. After a tank is flushed out the ports are closed 
with pieces of boiler plate bolted to the outsidee The solution is drained 
from the tanks by a 2-inch pipe at the bottom left-hand corner (looking from 
front to back) of each tanke This pipe is also used as an outlet for very 
fine mud that gets through the filter mat of muslin and jute and mst be 
Cleaned out whenever the filter mat is replaced. For this purpose, it has 
not been found entirely satisfactory because it is too small. Mr. Finlayson 
thinks a Winch pipe would be bettere 


The false bottom (fige 16) in the tanks consists of l~ by G-inch floori=: 
bored with 5/8-inch holes and nailed on e~ by Linch joists placed at right 
angles to the slope of the concrete bottome The joists rest on small blocks 
of wood ahout 2 inches thick, to permit the solution to drain to the front 
end of the tanke ‘Two layers of jute cloth are placed on top of the flooring 
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end a good grade of &ounce muslin on top of thise The muslin is cut ahout 
6 inches oversize on afl four sides, and the edges are corded down betreen 

the concrete walls and the floor with a 5/8-incn ropee The cording is held 
in place ty 2 by einch battens nailed to the flooringe 


The solution tanks are of concrete construction similar to the treatment 
tankse They are 16 hy 16 feet scuare and 5/1 inches deep and hold 36 tons ef 
water eache One is in open circuit with the zinc boxes while the other is 
used to store strong solution for treating the oree A gasoline pump is con 
nected so that solution can be pumped from either tank to the treatment tanks 
or from the one in oven circuit with the zinc boxes to the one in which tne 
strong solution is storede Cyanide is added ordinarily to the tank in open 
‘circuit with the zinc boxes, which is normally the weaksolution tanke Arter 
cyanide has been added, the solution is pumped into the strong~solution 
storage tank, where lime is added. 


A suction pump is used for material that is sticky and slimy and slishtly 
Impervious to the solutions It is connected to the outlet of each treatment 
tank and can be used on all tanks simultaneously or for any one alonee There 
is a vacuum tank hetwee the pump and the main suction line to provide a 
eonstant vacuume The sglution is pumped to a solution tank with a canvas 
bottom, where it is filtered hefore it goes to tne zinc boxese It is stated 
that it will pull a vacuum of 16 to 18 inches of water when all tanks ara:ton 
nactede So far, no matarial was treated thet required nore than a 5-inch 
varuune The cycle of operation in the leaching process is as follows: 


Hours 
le Tank is loaded with 50 tons of dry pulpe 
2. Covered with 18 tons of strong cyanide 
solution, e hours required to cover and 
2 hours to saturate, totalececcocvecconecsen 4 
3e Tepped into circuit and permitted to 
fob apc ist olan Gs page ar ea ee a ee eer ee ee ere ee eee es 10 
4, Left to dry and acrate (aeration period)oee 8 
5. Covered with weak solution.from zinc boxese 
As soon as this is out of sight, it is 
covered with wash raterS/ from the storage 
tanke Weak-solution wash requires about. 
14 hours and the fresi-water wash about 
36 hour's, Totalcesercenscevesvesverncoscnen 


7 


Ae) 


Total tine for troeatmentercesceesensona 7 
- 8/ This is where fresh water is added to the circuite 
It'}is said that the aeration period is very important and has an aps 


preciahle effect upon recovery. 


z 


After the wash water works for a while, the solution is tested for cya- 
~ nide. - When the strength is down to 0.4 pound per ton, the tank is cut out 
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of the circuit and sluiced oute It has been found that the gold in the solv 
tion is a function of the cyanide content, and when this is down to 0.4% norms 
per ton, the solution is vractically free of gold. 


solutions and reazentse~ The solution for the initial treatment is nade 
upto a strength of 2 to Om [2 pounds of cyanide and 1 to 1-1/2 pounds of lin: 
per ton of water. The solution in the weak—solution tank is first tested fcr 
cyanide strength and then enough cyanide is added to bring it up to standard 
strengthe Arter the solution is purped into the strong~solution tank, it is 
tested for alkalinity and lime is added accordinglye 


The zinc shavings used in the zinc boxes are dipped in lead acetate to 
keep them from becoming plated with coppere 


Tailings disposale- The treated pulp is sluiced through the ports with 
a jet of water from a high-pressure nozzlee Pressure is furnished by a hie 
pressure centrifugal pump, belt--connected to an old automobile enginee The 
water is taken direct from the 12,000-gallon storage tank at the plante 
job of sluicing out a tani: of the treated pulp requires from 8,000 to 10,000 
gallons of water and the lesor of one man for an hour to an hour and a half. 


The spent pulp goes from the ports of the treatment tanks to the tailirés 
pond, through open wooden launders about 8 by 3% inches in cross section and 
placed at a grade of 5 to 7 percent. The tailings pond is about 4oO feet froz 
the plante 


Express and smeltinge- The precipitates usually run about $15 a pound. 
They are shipped by express to the plant of the Anerican Smelting and Refinixg 
Coe at Selby, Calif. Gold is naid for at the rate of $33.528665 per ounce 
and silver at the rate of 76 cents per ouncee There is a sampling and assayi=: 
charge of $10 and a reduction charge of $5 for each shipment. 


The following is a settlement statement of a small shipment that was mais 
in October 1936: 


Weight of precipitatcs eeccceseceoee 95 pounds 


Assayss 
Gold ~ 415.40 ounces per ton at $33.528665 $13,927 081 
Silver — 795.85 ounces per ton 
at 0.77 — 1 or 0675 574-60 
Total value per ton | 14,50ee41 
Value of 96 pounds at 314,502.41 per ton 696612 
Deductions: 
Asseaying and samoling $10.00 
Reducing De CO 
Express 5235 
Total 20.88 20-88 
Net proceeds « 15ee 


To be paid upon receipt of properly executed affidavit which 
will permit the silver content to be sold to 


Government ae 
30D 
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Labor and suppliese~ The labor required to operate the plant is as 
follows: 


Mining, e@ men on contract @6 $4.50 1/ $9.00 


Plant operators, l @ 4.50 4.50 
Plant operators, 2 @ 4.00 8.00 
Pumpmen, 1 @ 4.00 4.00 

Total 2550 


1/ Average for a normal monthe 


Gasoline consumption is as follows: 


Gallons per day 


Truck 12 
Water bailing 18 
Plant le 
Power shovel . le 


Standard grade gasoline is delivered at the plant for 18 cents a gallon, 
including taxe There is a rebate of 5 cents a gallon on all except that used 
in the truck. 


Metallurgical dataes The following shows the average values in the heads 
and tails and the values recovered in the precipitates: 


Gold in heads, per ton 0.050 ounce @ $33.53 $1067 
Silver in heads, per ton elCQ ounce @ 076 203 
Total 1e(5 
Gold in tails, per ton 2005 ounce @ 343455 O17 
Silver in tails, per ton 0010 ounce @ 276 901 
Total 018 
Gold recovered in precipitates, 
per ten 0Ok5 ounce G 34.53 1650 
Silver recovered in precipitates, 
per ton e090 ounce G s16 oO7 
Total 1Le5/ 


RECOVETY 5: OL. 6. se: fe) wi WS) See Wek eo We et Se See es es Sw) 90 percent 
Recovery, Silver.e« © « « «© © © © ©» © © @ © © 8 ew 90 percent 


Costse— The costs shovm here represent the average operating expenses 
for a month of normal operationse These costs do not include plant deprecia- 
tion and royalties. 
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Tons of ore treated, Us tanks of 50 tons each « « e « 2,250 tons. 


Labor: 
Mining and delivery to plant $270e00 $0.120 per ton 
Labor at plant and water supply 
system 495.00 ~~ 4220 doe 
Assaying 90.00 : 2040 doe 
Compensation ( ou, 38 per $100) 4 250 0 OL d0e 
Total labor 892050 0 597 
Supplies: 
Gasoline 237200 e105 
Lubricating oil 10.200 2004 
Cyanide 140.00 2062 
Lime 64.00 2028 
Precipitating reagents (zinc ) 
shavings and lead acetate) 41.80 eQ19 
Total supplies 192.80 0218 
General expenses? 
Hauling supplies gf 1500 e00/ 
Express, assaying, refining, etc. 42,00 2018 
Total general expenses 57200 0025 
Total operating 1,442.30 ~ 640 


g/ Does not include $1.47 ounce discount on gold at smeltere 
Peach Lease 


water supplye- Water is pimped from a 7Q0-foot drilled well lined with 
h—-inch casing and abcut a half mile from the mille The pump was built fror 
a gear, a pinion, an old engine frame, and some other miscellaneous junk 
that was picked up in Jeromee It is operated by a 430-horsepower Diesel 
engine and delivers from 70,000 to 80,000 gallons of water every 24 hours 
when it works. 


Two hundred feet of 1-1/2-inch double—strength pipe and 500 feet of 2 
inch wooden shafting are used for pump rods. A great deal of trouble has 
been experienced because of breakage of the pipe at the sleeves. Whenever 
this happens the mill must be shut down from one to two days while the pum 
rods and plunrer are being pulled and repairede A speciai fishing tool was 
made for catching the enc of the broken rod and the pulling is done with a 
heavy block and a caterniliar tractor. There is some breaxage of the wooden 
shafts, but on the whole they give more satisfactorv service than the double 
strength pipe. One and one-fourth-inch diamond drill rods were tried, but 
they were less satisfactory than the 1-1/2-inch double-strength pipes 


There is a storage tank of 5,000-gallon capacity at the well and one of 
50,000-gallon capacity at the mille <A centrifugal pump run from a counter~ 
shaft from the main pumping engine lifts the water from the tank at the well 
to the tank at the mille The water runs by gravity from the second tank into 
the mill. 
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Mininge- The tailings are delivered to the mill bin by contract for 20 
cents a tone The contractor furnishes all of the labor, material, and equip- 


ment required. 


The material is loaded into a truck by a 3/Umvard gasoline snovel, which 
excavates from a bank from 10 to 12 feet highe The distance to the mill is 
about 1/4 milee The truck hauls ton loadse The shovel uses about 30 gal~ 
lons of gasoline per day and the truck about 10 gallons. 


Two men working a split shift furnish all of the labore One man operates 
the shovel and drives the truck and the other breaks up the clods and works 
the material throuch a srizzly with openings of 5 to 6 inches. A split shift 
is necessary because the mill bin holds only 75 tonse The work is arranged 
so as to do as much as possible in the daytime, but the men are subject to 
call whenever the bin becomes emntye 


The bin can be filled in from 2-1/2 to 3 hours while the mill is running. 
From 8 to 9 hours, or the equivalent of about one shift, is required to supply 
the 250 to 300 tons a day required by the mille The truck driver and shovel 
operator receive $150 a monthe The man who works at the bin is paid on a 
contract basis and makes from $4250 to $5.00 a daye 


The tailings deposit has an avernge depth of 20 to 25 feet. The upper 
10 to 12 feet is from the lower sulphide levels and runs from $2.75 to $3.00 
atone From 75,000 to 80,000 tons of this material was mined and milled since 
November 1935. From 65,000 to 75,000 tons romain, or enough to keep the mill 
soing for about 10 months. | | 


Tne lower part of the deposit consists of a red sticky oxidized matcrial 
which is said.to run $1.80 a tone It is stated that there is 180,000 tons of 
this material and that it cannot be treated successfully by flotation. Fin- 
layson states that he tried treating it in the cyanide lcaching plant, but 
it is so sticky that the solution would not percolate through ite 


Millinge~ The original mill consisted of 10 stamps, some amalgamation 
plates, and concentrating tablese In 19535 it was remodeled by building a new 
bin and installing a jaw crusher and a Symons cone crushere The stamps were 
removed and a Ww by S=foot rod mill substituted. 


By November 1945 hard-rock mining had been discontinued entirely and the 
mill was remoceled for treating tailings onlye A flotation unit was installed 
and the crushers, tebles, and amalgamation plates were removed. 


At present the mill consists of an ore bin of 75—ton capacity, a rod 
mill, 6 pneumatic flotation cells, and a dewatering and drying plant on the 
cutsidee It is opcrated at a capacity of 250 to 300 tons a day. 

Grindinge~ The ore is taken from the bin to the rod mill by a belt feeder 


about 8 feet longe The rod mill is operated at a speed of 30 to 35 repome 
Rod and liner wear are very small because of the nature of the material and 
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the large tonnage that is crowded throughe It anpears that the liners had 
not been roplaced since the mill started operating on tailings in November 
1935. Rod wear is probably less than 1/2 pound per ton of ore millede 


Grinding is very inefficient. Tne mill does little more than break up 
large clods that cannot be handled in the flotation cells. 


Flotation concentrationee The discharge from the ball mill is run direct 
to six pneumatic flotation cellse Finished concentrates are taken from each 
cell and the tails are run to the tailings ponde 


Reagent Noe 301 is added at the ball-mill feed at the rate of 0.2 pound 
per ton of ore, and pine oil is added at the head of the flotation cells at 
the rate of O.1 pound per tone 


About one ton of water is used for every ton of ore milled, including 
about 20 percent that is pumped back from the tailings pond. 


Typical head, tail, and concentrate assays are as follows: 


Heads eO9 ounce gold . 

Concentrates 1e6 ounces gold, 5 ounces silver, 
: e percent copper 

Tails eQO5 ounce gold 


Ratio of concentration = 35.1 tol 
Extraction ~ gold 44.4 percent. 


Low extraction is due to inefficient grinding as well as to the lack of 
Classifier and rougher cellse Jack Garvin, ‘the mill superintendent, states 
that the large amounts of lime that were used in former milling operations 
have made the problom more difficulte 


Much of the materiel has been recemented by iron oxidee This is not 
completely broken up by the ball mill. A great deal of it can be seen when 
panning the flotation tailse It consists of fine sand in small clods from 
1/15 inch to 1/20 inch in diameter. According to Garvin, these clods contairz 
considerable values that cannot be saved because the particles are too large. 


Dewatering and dryinge- The concentrates are run from the flotation cel:-s 
to a shallow wooden tank about 3 feet deep by 10 feet wide by 20 feet long. 
This tank does not furnish sufficient settling area for all the concentrates. 
Settling is completed partly on the drying floor and partly in shallow cor 
crete poolse 


The dewatered concentrates are shoveled from the tank and from the co>- 
crete pools onto a wood drying floor, where they are dried by the sune 
During the dry summer season it is possible to get the moisture content dom 
to 6 percent, but during the rainy seasons and in winter it is difficult to 
get it below & to 10 nercent. 
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Froight and smcltere= The concentrates are trucked a distance of 115 
miles to the United Verde Extension smelter at Clemenceau, Ariz. The trucking 
rate $4.75 a ton and the treatment charges $5.00 a tone Metals are paid for 
according to the following schedule: Gold, $33.50 per ounce for 95 percent; 
silver, 7/7 cents per ounce for 90 percent, copper, deduct 8 pounds per ton 
when less than 5 percent and pay 7.025 cents per pound (copper quoted at 9056 
cents per pound) for the reste 


Labore~ The mill payroll for three shifts is as follows: 


1 operator and foreman fe’ $6e0C $5.00 
2 operators @ 4.50 200 
{ helpers G: 3050 = 3=—24 50 
1 mechanic Q 500 500 
1 assayer @) 3000 400 

Total 1250 


The helpers see to the drying of the concentrates and do any other manual 
Lebor required about the mille The mechanic taices care of pumps and povwere 
house machinery as well as the mill equipmente The mill operators take care 
of the power plant, which is housed in the same building as the mille 


One regular pumpman is paid $9.50 a day to take care of the water supply. 
He sleeps at the well and is on duty 24 hours a dave Tne assayer does the 
assaying for both the Peach lease and the Finlayson lease, and also the time~ 
keeping and bookkeeping for the Peach leasee 


Powere~ Power is furnished by a 55—horscpower single-cylinder Diesel 
enginee It is connected to the ball mill, flotation cells, end blower by a 
line snaft and beltse A small sencrator for lighting is also run fro: the 
line shafte . 


Fuel-oil consumption is from 35 to 4O gallons per 24 hours, and lubri+ 
cating-oil consumption about 1 gallon per 24 hourse The total operating cost, 
exclusive of labor, is about $4 per 24 hourse 


Costse- The followsins approximate costs for September 1936 were made 
from information furnished by the mill surerintendent and the assayer: 


6192 -~ 57 - 


Go gle 


Ie Ce 6991 


Total tons milled, September 1936 = 7,200. 


Mining: Per ton 
Delivery according to contrac $0. 200 
Milling: 
Labor $1,425.C0 $0.193 
Compensation and insurance. 62.42 2009 
Reagents 490.00 2068 
Power (fuel and lubricating 011) 120.00 2017 
. Total milling 2,097 42 6292 
Water supply: 
Labor 285200 2 OHO 
Compensation and insurance 12250 2002 
Fuel and lubricating oil for 
main pump 0.00 00125 
Gasoline for starting engine 5200 20062 
GasOline for pump at tailings \ P 
pond 500 0063 
Total water supply 477050 0057 
Total operating costs 2557492 0559 


It is said that on account of shut downs and nigh labor costs for re- 
pairing the frequent pump-rod breakage et the well, the water costs are about 
the same as the milling costse According to this, 22 cents would have to be 
added to the watcr-—supply costs, making the total operating costs 7/8 cents 2 
tone 


Freight and smelter costs, based on a ratio of concentra 
tion of 36 to 1, disregarding discounts on price of 
netalse 


Total tons concentrates = C00 = 200. 

| a | 
Freight, 200 x $4.75 = $950.00, or $0.132 per tone 
Treatment, 200 x $5.00 = $1,000.00 or $0.139 per tone 
Total marketing = $1,950.00, or $0271 per tone 
Total operating and marketing, $1.05 per ton. 


Sunrise Mine 
Situation 
The Sunrise mine is in the Vulture mining district, 2-1/2 miles south 
of the village of Acuila, on the Santa Fe railroade ‘There are seven unnatert 


Claims owned by the Sunrise Mining Coe and held under bond and lease by the 
Palo Verde Mining Coe, CO. W Mitchell, president, Wickenburg. 
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Geclogcy 


“he country rock: is granite and schist. he vein is in a band of 
schist and bears approximately east and west ani dins to the north at 35° to 
40°, The mineralization consists of free gold in limonite and hematite. 
There are a great many open cuts on all parts of the property, from which 
ore can be taken trat will pan free fold. 


Development 


Development consists of two incline shafts, one 330 feet dcep on the 
dip of the vein and one 200 feet decp on the div of the vein. The shafts 
are about 400 fect apart and are connected by a drift on the 200foot level. 
There are six levels at intervals of 50 to 60 feet, 1,000 feet of drifting 
and crosscutting, and 500 fcet of raising. 


An ore shoot on the 200-foot level runs from $% to $12 a ton in gold, 
is 160 feet long, end ranges in width from 2 to 4 fcet. The same ore shoot 
is opencd on the 440-foot level for a distance of 135 feet, with both drift 
faces still in ore. 


Production 


During 1934, 800 tons of ore were shipped to the smelter and 400 tons 
wore milled in a small amiulgamation plant in Wickenburge The average value 
of the ore milled was $20 a ton, but the milling venture was not successfule 
Data are available covering only 570 of the S00 tons that were sent to the 
smeltere This 570 tons was produced from February 21, 1934, to May 17, 1934, 
and was shipped to the El Paso plant of the American Smelting and Refining 
Coe The highest grade was $3395 a ton and the lovest $13.51 a tone The 
gross value was $12,330, or $21.70 a ton, and the net value $6,438, or $11.10 
a tone Smelter and rreight rates per ton of ore were as follows: 


Smelter base, $3.70 + $0.49 for copper deficiencye 
Freight, 5/0 
Trucking, 1.00 

Total 10.40 + 49 


Gold was paid for at $32.32 per ouncee 
Mining Methods 


NO systematic mining method has been developede The ore was mined from 
low overhead open stopes that were not high enough to present any difficulty. 
The ore was shot from the back and shoveled from the floor of the drifte 
Very few stulls were required to hold up the hanging wall, but if mining is 
every very extensive, more timber or back filling will have to be usede The 
vein is not steep enoush for the ore to run, and when the stopes get high, 
the ore will have to be either shoveled by hand or moved mechanicallye The 
costs, includins development, were $6 a ton for all of the ore produced. 
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Labor 


The mine has been idle since 1934. Never more than from 10 to 15 men 
were employed, and these were mostly underground. Miners were paid $4 a day 
and common laborers $325 a day, with $1 a day deducted for board and lodging, 


Equipment 


Equipment consists of e, 25-horsepower gasoline hoist, a compressor of 
110 cubic feet capacity, a small jaw crusher operatcd by an 8horsepower 
gasoline engine, an ore bin of 35 to 40 tons capacity, and several rock 
drills. 


The nearest commercial power is at Wickenburg, 25 miles to the east. 


Pump Mine 


Situation 


The Pump mine is in the Big Horn mining district 14 miles due south of 
the village of Aguila, the nearest railroad shipping pcint.e The property 
consists of 1/ claims held by locatione Nine of the claims belong to the 
Fortunate Fields Mining Coe, which is operating the property, and eight are 
leased from T. Be Atkins of Aguilae Bailey Grigsby, of Phoenix, is the 
president of the companye 


Topography and Geology 


The property is in a comparatively level country with a few low ridges 
of schist and granitee The elevation at the collar of the shaft is about 
2,800 feet. The vein bears approximately east and west and dips to the north 
at about 46°. The country rock is granite with bands of schist running ap- 
proximately parallel with the veine The ore in the woper levels has been 
oxidized to a considerable extent, although it contains some gold-bearing 
sulphide minerals. The ore in the lower levels is oxidized very little and 
the gold is associated almost entirely with sulphides of iron, copper, lead, 
and zince | 


Water Supply 


The water supply is from a well 10 inches in diameter and 500 feet deep. 
The collar of the well is 360 feet below the mine and a distance of 41/2 
miles to the northweste The water is pumped into storege tanks at the well 
by a 1>-horsepower gasoline pump. From the storage tanks at the well to the 
storage tanks at the mine it is pumped through a 4-inch welded pipe line by 
a triplex pump powered by a 2%horsepower gasoline engines 
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At the well is storage capacity of 25,000 gallons, consisting of two 
concrete tanks of 12,500 gallons capacity eache At the mine is a storase 
capecity of 36,500 gallons, consisting of two concrete tanxs of 12,500 gale 
lons capacity each and two of 5,/50 gallons capacity eache 


The floors of the tanks are 8 inches thick and were made from a mixture 
of seven parts of sand to one part of cemente The walls are 6 inches thick 
and were made from a mixture of six parts of send to one part of cemente 
Silo forms were used for pouring the concrete, and the floors and walls were 
reinforced with 1/2-inch steele : 


The large tanks cost $147 each and the small ones $23 eache These coats 
include all labor and material. 


Development 


Development consists of an inclined shaft 320 feet deep on the dip of 
the vein, with three main levels at anproximately 100-foot intervals and an 
intermediate level about half-way between the first and seconde There is 40 
feet of drifting on the first level, 160 fect on the second, 50 feet on the 
third, and 1/70 feet on the intermediate. The vein has been prospected for 
4,000 feet on the surface by a number of shafts, the deepest of which is 125 
feet on the dip of the vein, and a great number of oven Cutse 


Mining 


Up to November 1936 very little systematic mining had been done. The 
mine and mill had been in operation for only about a month and most of the 
ore milled was from development worke © 


Mining is by the open~stove overhead methode Raises are run every (5 
feet and chutes are installed every 25 feet. ‘The raises are about 4 by 6 
feet in section and are generally connectcd with the level above before stoping 
startse The vein is steep enouczh so that the ore runs by gravitye Round 
stulls are used in the stopes for holdinz unm the hanging wall wherever necese 
serye The chutes are built from Oregon fir timbere 


Self-rotating stoping machines with l-inch hexagon steel are used in 
the stopes and raisese Mounted jackhammers with 7/S-inch hocxagon steel are 
used in the driftse 


Detachable bits are used with all machinese Careful measurements taken 
over a considerable period of time and in all parts of the mine indicate that 
a bit drills 15.75 feete It is said that the saving over hand- or machine= 
sharpened steel amounts to $3 a day in labor and material, besides eliminating 
a considerable capital investment for steel shankse The expense incurred 
through threads on the shank wenring out is negligible. Bits are used until 
they are dull and then are discarded. 
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The ore is hoisted in a l-ton skip and dumped from the top of the head 
frame into a mill bin of 8&5 tons capacity. The waste is dumped into a waste 
bin about half way between the collar of the shaft and the top of the head. 
framee Dunping into the waste bin is effected by spreading the rails of the 
main track about 4 inchese This permits the front wheels to run on the lower 
rails while the back wheels run on the rails of the main track. The spreat 
ing of the rails is cone from the bottom of the headframe by means of a lever 
arrangemente 


The mine parvroll consists of: 


Per day 

3 miners © $U..25 $12.75 
3 muckers @ 4250 10.50 
1 hoistman @ 4.00 4.00 
Total 2fe25 

The mill payroll, including water, is: 

2 operators G 4.50 9.00 
2 helpers S 4.00 8.00 
lL engineer @) 4.50 4.50 
1 crusherman G 46 50 3e 50 
Ll pumpman & 3050 3250 


Querters are furnished freo, but $1.25 a day is deducted for board. 
Milling 


The mill has a capacity of 50 tons a daye It consists of ten 1,250- 
pound stanps, two amalgam plates, and two Deister tables. The stamps drop 
&1/2 inches and 94 times per minute. The plates are 43 inches wide and 
5u inches longe 


The ore runs from the 35-ton bin through small chutes and into the 
stanp batteries. Mercury is added at the stamps according to the grade of 
the oree Each battery of five starmps is in open circuit with an amalgam 
plate and a Deister table. The amalgan is melted at the mill and the bullios 
shipped to the mint in San Francisco. 


Milling operations wero besun in September 1936¢ During January 1937 
stoping was started on the deeper levels, where the ore consists almost 
entirely of gold-bearing sulphides. Recovery dropped so low that it was 
considered advisable to ston oporating until a new flow sheet could be worked 
out and new mechinery installed. 


During the 5 months thnt the mill operated, the heads ran about $12 a 
ton, and it is estimated that total recovery was 90 percent. About 75 percent 
of the recovery was from the amalgam plates and 25 porcent from the tablese 
The table concentrates ran from $80 to $100 a ton in golde 
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A screen analysis of the stamp discharge shoved 100 percent of the 
material to be minus~-40 mesh and 54 percent minus-200 meshe Water was con 
sumed at the rate of 5 tons per ton of ore when no water was reclaimed. When 
water was reclaimed from the tailings pond, the consumption was 1-6 tons per 
ton of ores. 


Metallurgical and cost data are not availabloe 


The mill is powered by a 60-horsepower gasoline engine, which is belt 
connected to all units by means of countershaftse A compressor of 1/35 cubic 
feet capacity also is operated by the engine from a countershafte In the 5 
months during which the mill operated, the compressor was run on day shift 
“only. On night shift the mill operator too’: care of the engine, but on day 
shift an extra man was required to take care of the engine and compressore 


Prospects in the Big Forn and Vulture Districts 
South Vulture 


The South Vulture property is about a mile south of the original Vulture 
minee It consists of 10 unpatented claims owned by Mrse Seidletz of 
Wickenburg and held under lease and option by the South Vulture Mining Coe 
Chase Se Flursheim, of Los Angeles, is the nresident of the company and is 
furnishing all the moncye 


The claims cover a low ridge about 3/4 mile long by 1/4 mile wide and 
about 150 fect higher than the surrounding planee The ridge probably is a 
dike of volcanic eruptivese The most conspicuous rock is a white porphyrytic 
material very low in density and resembling pumice or scorlae 


Development consists of a lecompartment shaft 120 feet deep timbered 
with &~ by %-inch Oregon fire Thero are several short adits and small open 
cuts that were made by early prospectors, but none of these show much evidence 
of mineralization. | 


The shaft is entirely in the white porphyrvtic material that is so 
common at the surfacee It is said there is a vein about 10 feet in from the 
footwall sides of the shaft, but there is little or no evidence of it on the 
surfaces 


Equipment consists of a small gasoline hoist, a gasoline compressor of 
190 cubic feet capacity, and several rock drillse <A boarding house and an 
office had been built recently at the base of the ridge just below the collar 
of the shaft, and a blacksmith shop and hoist house were in the course of 
construction. Water for drilling purposes was hauled from the Vulture minée 


In November 1936, 8 men were employed at building and road construction 
and 4 were working in the shaft. 
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Red Cloud 


The Red Cloud property, consisting of several unpatented claims, is in 
the Vulture Mountains about 3 miles north of the tomm of Vulture. The prorer‘y 
belongs to the Red Cloud Mining Coe, Hugh Steadman, president, Torrence, 
Calif. The financing is done by a groun of California business men who put 
up from $15 to $25 a month eache 


The country rock consists of andesite and similar volcanic rockse The 
vein bears approximately N. 30° E. and is nearly verticale It varies in 
width from 4 to 6 fect and appears to be considerably oxidized at a depth of 
200 feet, although some iron pyrite is visiblee It is said that several 
samples from the 200-foot level ran as high as $6 to $3 a ton in gold and 
silver, but in no place in the mine is there enough material of this grade 
to constitute a commercial ore body, or even make enough for a small shipment. 


Development consists of a vertical e-compartment shaft 300 feet deep, 
with levels at 85, 200 and 300 feet from the coller. The shaft is timbered 
with 6—- by 6-inch Oregon fire There is from 75 to 85 feet of drifting on eac’ 
of the two upper levels and 185 feet of drifting and 120 feet of crosscuttir 
on the 300-foot levele 


During the latter part of Gctober 1936 five men were employed in drivir: 
the north drift heading of the 200-foot levele Two of these were working 
underground in the drift heading and three on the surface. Early in November 
the work was discontinued because of lack of capitale It was planned to 
resume work as soon as the company could be refinancede 


Equipment consists of a gasoline compressor, a gasoline blower, a gascl:: 
hoist, a hoist and compressor house, a headframe, and several rock drilise 
The shaft timbering, the headframe, and the hoist and compressor house shor 
a grade of workmanship and e state. of maintenance that is rather umusual for 
a prospect of this kinde 


Banker Group of Claims 


The Banker group of six unvatented claims is about 11 miles south of 
Wickenburg and about 1/2 mile east of the Vulture Wickenburg highway. The 
property is owned by Je Be Price of Wickenburzge 


The country rock is granite cut by a series of light-colored porphyry 
dikes bearing roughly Ne. 45° W. The vein bears about N. 75° We and dips 
about 70° to the north. I+ cuts across the dikes without interruption end 
can be traccd on the surface for nearly 4,000 feet. At places where it has 
been exposed by open-cut pits it shows widths ranging from 6 to 12 feete 
Quartz is very common and constitutes a major portion of the vein at all 
places where it is exposed. The most common minerals other than quartz are 
oxides of iron and manganese, which occupy the fracture planes in the quartz 
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The principal development is a shaft about 5 by & feet in cross section 
and 35 feet deep on the dip of the veins At the bottom of the shaft, a cross 
cut round was shot into the hanging wall, exposing & feet of veine The 
hanging woll of the vein, however, had not been reachede 


Channel samples cut in the shaft showed the following results? 


Location width Gold Value 

6 feet below collar 2 feet of quartz 0.08 $2,350 

12 feet below collar ; foet of quartz ° 04 1o40 

2 feet above bottom feet of quartz 008 2250 
(foot wall) 

2 feet above bottom 4 feet of quartz 008 2080 


(hanging wall) 
There is no equipment, and in November 19%6 the property was idlce 
Cora 


The Cora mine is 1l miles from Wickenburg and about 1/4 mile north of 
the Blythe Wickenburg highwoyve There are four unpatented claims owned by Je 
Re Oneal and C. H. Cneal, of Wickenburg, and Thomas Barett, of Phoenix, all 
of whom share equallye 


The country rock is granite end schist. There are several veins in the 
schist formation. The main vein bears approximately east and west and dips 
to the south at about 25°. It is from 1/2 foot to 2-1/2 feet thick and con= 
sists essentially of quartz with considerable amounts of iron and manganese 
oxidese | 


The main shaft is atout 100 feot deen on the dip of the vein and has 
about 15 feet of drifting to the cast from the bottome 


Tne vein has been prospected at a number of other places on the property 
by a shallow shaft and openscut pitse 


There is no equipment of any kind on the propertye All work vras done 
by hand and much of the ore and weste was carried out of the shafts in sacks 
on the backs of mens because of the lack of equipment, only a limited amount 
of work was done during the past two yearse 


During 1945 two shipments of ore were madee One shipment of &-1/2 tons 
ran 0.56 ounce gold and one of 6 tons ran 0.62 ounce gold. ‘The property 
appears to have possibilities of being developed into a producer of 5 to 10 
tons of shipping ore per dave It is idle at presente 


Golden Rainbow 


The Golden Rainbow consists of cight unpatented claims 15 miles east of 
Wickenburg and 2-1/2 miles south of Forepaugh, a loading station on the Santa 
Fe railroad. The claims are owned by V. A. Brundage of Wickenburge 
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The country rock is granite cut by diorite di'zese The vein bears N. 70° 
E. and dips to the south at about 20°. It consists of about 1 foot of quartz 
in the footwall of a diorite dike several feet thicl. 


Development consists of two shafts, one 50 feet dcep and the other 5/7 
feet deepe Tne 50-foot shaft is entirely on the vein end dips to the south 
at about 20°. The first 26 feet of the other shaft is vertical and is in 
waste from the collar to where it intersects the veine From this point it 
is on the vein for 31 feet to the bottom. The two shafts lack about 8 feet 
of boing connected at the bottom of the 50-foot shaft and the 26foot level 
of the othere 


The property has been idle for several yearse Sometime previous to 
1933 a shipment of 26 tons of ore netted $11 a ton at the $20 rate for gold. 


HUREKA DISTRICT 


The Hurexa district is in southwestern Yavapai County. It is bounded 
ty the Senta Moria River on the south, Burro Creek on the northwest, the 
Mohave County line on the west, and the Santa Fe Railway on the easte Hill 
side is the shipning point for the mines in the northern part of the district 
and Congress Junction for those in the southern parte 


The McCloud Mountains to the west and northwest of Hillside attain a 
maximum altitude of 4,900 feet. The country to the west of these mountains 
is cut by deep canyons made by the Santa Maria River and its tributaries, 

- Burro, Boulder, Yavapai, and Bridle Creekse 


The country rocks consist mostly of granite, gneiss, and schist intrude 
by dikes and overlain in many places by mica-forming lavase 


Water Supply 


The district is blessed with a more plentiful water supply than its 
sister districts to the soutn. Aside from the larger streams, water is ot- 
tained from springs ond shallow wells. Some of the operating mines make 
enough water for concuctinys: e:.tensive millin, operations without reclaiming 
anye 


Millside Mine 
Situation 
The Hillside mine is in the FBureka district on the east side of Boulder 
Creek, 32 miles by road from Hillside, the nearest railroad station; the 


elevation is 4,200 feet. ‘The property consists of one unpatented and six 
patented claimse 
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Topozrapky end Geology 


The country rock is mica schist intruded by granite, with narrow 
pegmatite dikes. The vein is in the schist and strikes N. 15° B. and dips 
to the west at about 80°. The schistosity of the rock is practically hori~ 
zontal in the vicinity of the veine The width of the vein varies from a few 
inches up to several feet, with an average of about 1-1/2 feete It consists 
of massive gray quartz with abundant sulphides of iron and lead and to a 
smaller extent zince The schist wall rock is very soft and heavye Back 
filling is required in all of the stopes, and all development headings must 
be timbered almost as soon as they are opencde 


Hi storylo/ 


The property was located by John Lawler in 1387e From 1887 until 1892 
Lawler did about 7,000 feet of development vork, built an Smile road to 
Seligman, erectod a small ena mill, and brought the property into produc 
tione 


In 1892 the property was sold to He Ae Warner, who organized the Seven 
Stars Gold Mining Coe This company did further development work, erected a 
new mill, and built a road to Hillside. In 1892 the Warner tompany failed, 
and after considerable litigation the property reverted to Lavlere From 
1894 until Lawler's deoth, in 1917, the property was operated only intermit~ 
tently and mostly by lesseese In 1917 onerations ceased entirely and the 
property remained idle until 1934, when it was aece by He Se Willians, 
the present owner and oporatore 


From 1837 until 1917 the production of the property was 13,094 tons of 
ore, from which was extracted 9,329 ounces of gold and 219,918 ounces of 
silver worth, in all, $296,500, or $22.65 a tone Since 1934 production has 
been over a million dollars.s | 


Development 


The mine is developed through two adits and a 2~] /2-compartment vertical . 
shaft 400 feet deep, with five levels. Nearly all development, down to end 
including the fourth level (second in the shaft), was done by former operatorge 
The development below this level, including sinking of the shaft, was done by 
the present operatorse There is about 2,000 feet of drifting on the fifth 
level, and 1,100 feet of drifting on the sixthe The seventh level was just 
being started in November 1936. Including the old workings, there is a 
total of over 13,000 feet of drifting scattered over approximately 2 » 400 fect 
of veinse 


10/ Wilson, Cunningham, and Butler, work cited, ppe 2-25. 
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Mining Methods 


Mining is by the horizontal cut-and-fill methods The ground is extrene’: 
heavy and the greatest precaution is taken to provent cavinge Stoping is 
done in 50-foot sections taken alternately along the veine The obdject of 
this practice is to confine the squeezing effect of tho walls to as small a 
section as possiblee This can be controlled without much difficulty if the 
stopes are not more than 50 feet long. 


The drifts are timbered witn 8 by 8-inch drift sets at 5foot centers 
and lagsed with 2einch planke When a stope is started, the top lagging and 
some of the footwall lagging are removed from the sets where chutes and 
manways are to be installede Manways are erected at 50-foot intervals and 
chutes are 15 to 20 feet aparte Mining is started from the top of the drift 
timbering as soon as the chutes are completed. 


The ore passes and the manways are cribbed with e~inch planke This 
cribbing is framed ‘so standard sizes in the saw mill at the surface and 
distributed underground as it is needede «An ore pass is generally carried 
along with each of the manvays, the two being built as a unit with a partitio: 
betweene | 


As soon as the first cut is completed, a raise is started from the back 
of the stope about midwey between the manwayse This is run through to the 
level above as quickly as possible in order to provide an opening for runnin 
fill into the stopee Stoning opcrations are very seldom delayed, however, cx 
account of the raises not being finished,. as the waste from the raise, to- 
gether with what is sorted from the ore, is enough to keep the stope filled 
until the raise is completed. The stopes are always kept filled to within ct 
or { feet of the back. 


Drilling is done with stoperse The holes are drilled close together 
and about 3~1/2 feet deep, so that only about a stick and a half or two stics: 
of powder is required toahole. Great caution must be used in shooting, as 
heavy charges will loosen the walls and cause cavinge The back of the store 
is kept as level as possible, and generally the whole back is drilled befcre 
it is shote As soon as drillinz is completed, the stopé is filled to witnhix 
3 or 4 feet of the back, lcaving just enough room between the top of the 
fill and the back to permit loeding the holese A floor of cinch plank in 
foot lengths is put down over tke full length of the stope before blastizs. 


After shooting, the ore is shoveled by hand into the ore passese Eacn 
length of plank flooring is taken up as soon as it is uncovered, to provide 
space for piling the waste that is sorted from the ore. 


The ore ranges in width from e to 35 feet in the stopcse From 1-1/2 to 
2 feet of waste is broken with the ore to permit a convenient working width 
of 4 to 5 feete From 40 to 60 percent of the filling is from the overpreak 
in the stopes: the rest comes from development worke Mining and development 
work are balanced, so that the waste from development work can be used for 
filling in the stopes,. 
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A very noticeable feature in all of the mining operations is the great | 
precautions that are taken to prevent cavinge It is the practice throughout 
the mine to drill short holes close together. Powder is used very sparingly, 
especially in the stopes. Loose ground in the walls or the backs of the 
stopes is stulled up before it gets a chance to movee 


In drifting, a round of 10 to 12 holes is drilled in half a shift. © 
About 2-1/2 sticks of powder are used in each hole to break a foot rounde | 
Iwo men work in a drift heading; the mucker helps the machine man set up, tear 
down, load and shoot, cleans up any broken material that was left by the previ-+~ 
ous shift, and puts down temporary track and shoveling sheetse Shooting is 
done in the middle of the shift. The timbering and most of the mucking are 
‘done on the second half of the shift. The machine man does the timbering3 
permanent track is put dowmm by a trackman. The drifts are kept timbered as 
close to the face as safe practice dictates, usually less than 50 feete 


Hoisting and Tranmnming 


All tramming is done by hande A cage in one compartment of the shaft 
is used for general hoistinge The other compartment is used for sinking». 
Very little waste is hoisted except when sinking the shaft or starting a new 
levele The main hcist has two drums, only one of which is used; it is 
operated by a />-horsepower motor. The noist for sinking is at the surface, 
and all material handled by it is hoisted to the surface, as facilities are 
lacking for transferring weste from the bucet to the levels so that it can 
be used for filling in the stopese 


Steel Sharpening and Timber Framing 


Steel consumption is very low on account of the softness of the ground. 
One blacksmith and a helper take care of the steel sharpening and do all 
other tlacksmith worke <A carpenter and a helper frame all of the standard 
size cribbing and drift sets and do any other incidental carpenter work about 
the plant. <A power saw is used for most of the cuttinge 


Lebor 


The mine is operated three shifts a daye Miners are paid $4.00 a day, 
timbermen $4.50, and muckers $3e50¢ In November 1936 the mine payroll was as 
follows: 


Por day 

Miners 22 w $4.00 $34.00 
Muckers U9 ww 3050) = 171250 
Timberman 2 ws 050 G00 
Hoistmen 6 ww 4.50 27200 
Top men and cagers 6 w 3.00 18.00 
Total 313050 
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Quarters are furnished without charge, but a deduction of $1 a day is 
made for board. The boarding house is run by a company that operates a chat: 
of camp hotels throughout the weste 3 


Milling 


Breaking and crushinge~ The mill is at the shaft. Loaded cars from the 
cage are dumped by the top man onto an &-inch grizzly that discharges into 
a coarse-ore bin of 100 tons cepacity. The top man breaks up the material 
that is too large to go through the grizzly. Figure 17 is a flow sheet of 
the mille 


| From the coarse-ore bin, the ore goes through a Wheeling Hollander No. 
3 jaw crusher that crushes to about minus 3/4 inch, and thence into a fine. 
ore bin of 100 tons capacity. 


Grindings- The ore from the fine~ore bin is fed by a challenge feeder 
into a & by o-foot ball mill using 37-inch ballse A Dorr duplex classifier 
is operated in closed circuit with the ball mille MThe classifier overflow 
is 96 percent minus-55 meshe 


¥Ylotationes The classifier overflow goes to 12 mechanically agitated 
flotation cellse Finished concentrates are taken from 11 of the cells. The 
overflow from the last one is returned to the first cell. 


Xanthate is added at the ballemill intake, naerofloat at the classifier 
intake, and cresylic acid and coal-tar creosote (Barrett Noe Lt) at the head 
of the flotation circuit. 


Thickening and filtering. The concentrates go first to a thickener and 
then to a 3 by foot and a 6 by foot filter in parallel. The filtered 
concentrates are secked by a filling machine. One man operates the filling 


machine, fastens the filled sacks, and places them where they are easily 
accessible for the hauling contractorse 


Tailings disnosale- Tailings are not dewatered. The tailings pond is 
4.300 feet from the mill and comprises about 5 acres of flat ground ownec *y 
the companye The dam is built up as necessity requires by two laborers who 
live at the ponde No water is reclaimed, either at the tailings pond or at 
the mille 


Metallurgye- The following table shows gold and silver content in ounces 
per ton and the value of the heeds, concentrates, and tails for the run of 
November 8, 1936, of 120 tons: 


Feads Concentrates Tails 


29.452 | 7607 
2288 opt 


Day 0.20| 4.20 | $9.63 : 
Afternoon 016! 4,04 8.21 1.68 
Wight 16 blbet 3.6 1.52 
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Figure 17.— Flow sheet, Hillside mine. (Capacity, 150 tons a day.) 
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RECOVETY i iaisiass csc oeexeineees. Glee Percent 
Ratio of concentrationeccecesee 8/3 to l 


Trucking, freight, and smelter.~ After being sacked, the concentrates 
are trucked to the railroad station at Hillside, a distance of 432 miles. The 
hauling is done by contract for $2.50 a ton, which is also the rate for 
hatiling material from Hillside to the mine. Combined freight and smelter rates 
‘from Hillside to the El Paso plant of the American Smelting and Refining Coe 
are $6 a tone These rates are available to the company because of a special 
agreement entered into with the smeltcre Payments for metals are as follows: 


GOldecscaccecvvccceccsses $39,8125 per ounce 


Sli VGl 6460 sete “éee-oise wes eff doe 
TO tis ayeeaire aos enema oO16 per pound 
COPPCT eccecvscersescvecee e007 doe 


Labore= The labor reauirel to operate the mill, including tailings dis- 
posal is as foliows: 


Operators 1 t& $6.00 &6.00 
Doe o: 4: “500: 10,00 
Laborers 1 @ ‘5.00 5.00 (sacking concentrates) 
Doe 2 & 3450 7-00 (tailings) 
Total 26200 


Power Plant 
The power plant consists of a 6-cylinder Fairbanks-Morse Diesel ongine 
of 420 horsepower direct-connected to a 355-kveae. generator. Current is 
generated and distributed at 425 volts. The engine uses about 300 gallons | 
of fuel oil at 7-1/2 cents per gallon per day. An auxiliary unit consisting 
of a e-cylinder hot-head engine is connected to a Lek. generator with a Ve 
belt drive. 


A chief engineer and an assistant with three operators are required to 
run the power plant on a 3—shift basis. 


The power house payroll is as follows: 


Chief engineer Ay et $7200 $7.00 
Cperators 3 w 4.00 12.00 
Assistant engineer 1 y 4.50 4.50 
Total 25050 
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Comstock Dexter Mine 
Situation 


The Comstock Dextor mine is 72 miles northwest of the village of Hillsiis 
and 36 miles due west of Prescott in the canyon of Butte Creek, a tributary 
of Boulder Creeke The mine shaft is at an elovation of about 3, LOO fect. 
The property consists of tvo patonted and six unpatented claims, all of which 
telong to the Comstock Dexter Mines, Ince, Fe Me Fitzgerald, president and 
general manager, Frescott, Arize 


Topography and Geology 


The country rocit is granite and schiste The main vein, a fissure, is 
in the schist and bears about N. 5° W. and dips to the west at about 70. 
The schistosity of the rock is approximetely parallel to the vein in strike 
but dips about 70° in the opnosite direction to -the-dip of the veine Tho 
contact of the grenite ard the schist ts about 300 feet east of the vein at 
the shafte The distance vartes at different places along the vein, but in 
general the vein and the granite schist contact are roughly parallele 


There is a dike of acid rock, probably monzonite or rhyolite, in the 
hanging wall of the main vcine It follows the vein es far as it has been 
developed throughout the minee The vein filling is mostly quartz. In some 
places, however, the vein consists almost entirely of white gougy material, 
probably altered and decomposed dike rock. The principal ore~bearing ror 
are the sulphides of lead, zinc, and irone The iron sulphide is the most 
abundant, but lead and zinc sulphides are very commone 


Several smaller veins parallel to the main vein have been opened by 
recent development work. In gencral, these veins are similar to the main 
vein, except that the dike rock in the hanging wall is not presente Assays 
from some or them indicate considerahle amounts of commercial oree 


The mine has been surveyed and sampled by Edward L. Heff, mining erginee= 
of Los Angeles. Estimates of ore reserves are based on ore that has been 
developed on two sidese No credit has been given for ore below the 356-foo% 
level nor for ore on any other level that has not been opened on a level 
directly above or below. Zstimates on this basis indicate an ore reserve of 
4O,000 to 50,000 tons with a value of $12 to S14 per ton. 


History 


The property was first located and worked by the Dillon brothers some 
time prior to 1590. ‘The ore was treated in a smill stamp mill, parts of whic 
still remeaine Later, the proverty was acquired by John Lawler and associate = 
It remained in the hands of the Lawlor estate until 1932, when it was acquire 
by the General Minerals Corporation, which later on became the Comstock 
Dexter Mines, Ince 
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The mine has not produced since 1893. The present owners did considerable 
development work, and built a road, camp, and power housee The property has 
been idle for about a year, except for pumping and camp maintenance. 


Development 


The mine is developed through a shaft 386 feet deep with levels at 152, 
e5u, and 356 feet. Most of the work on the 152-foot level was done by former 
operators from a crosscut adit from the surfece.e A large amount of drifting 
but practically no mining was done from this levele Practically all mining 
that was done by the old timers was from another cresscut 50 feet above the 
15e-foot level and driven to the vein from another part of the canyon. The 
workings are badly caved and it was impossible to get any information as to 
what systemof mining was used. 


The present owners sunk the shaft from the surface, extended the drifts 
on the 152-foot level, and did from 300 to 500 feet of drifting on each of 
the two lower levelse Total development work, including the shaft, is from 
2,000 to 2,500 feet. 


The ground along the plane of the main vein is very heavy, and in many 
places the drifts require timbering. [It is purposed to mine this ground by 
the horizontal cuteand-fill method, following, in a general way, the practices 
used at the Hillside minee The ground along the other veins that have been 
opened appears to de more solid, and only a very small amount of timbering 
is required in the driftse It is probably that this ground can be mined by 
the shrinkage methode | 


The mine mekes about 4O gallons of water a minute, most of which is from 
the 356—foot levele A triplex plunger pump operated by a 20-horsepower motor 
lifts the water from the 356-foot to the 152-foot level, from which it runs 
by gravity to the portal of the crosscut adite | 


Surface Equipment 


Surface equipment consists of a power and compressor plant housed in a 
steel building, a single drum hoist operated by a 7>-horsepower motor in a. 
timber building, a blacksmith shop, and a timber head framee The power plant 
consists of two generating units. Each unit consists of a 100-kr., UUme volt 
generator direct-connected to a 12Q+horsepover Diesel engine. The compressor 
plant consists of one compressor of 1,COO-foot capacity operated by a 100— 
horsepower motore The camp consists of boarding house and quarters for about 
35 men, including a number of cottages for fanilies and a refrigeration plant. 


The water supply is obtained from a well about 1,500 feet south of the 
shafte The water is pumped from the well and through a 4-inch pipe line to 


a storage tank at the boarding housee Water for drinking and ice making is 
pumped from a well east of the campe 
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Arizona Homestake Mining Coe 
Situation 


The property of the Arizona Homestake Mining Coe is in the southern 
part of the Eureka district on the Santa Maria River and about 5 miles east 
of the Yuma County linee The property consists of two groups of claims ~ 
five unpatented claims on the north side of the river and the Homestake 
group of nine unpatented claims on the south side. The claims are owned by 
Alex Lucy and associates of Congress Junction and are operated under bond and 
lease by the Arizona Homestake Mining Coe, Me T. Eastham of 425 California 
Ste, San Francisco, president, and R. A. Murry, of Congress Junction, vice 
president and manager. 


The mine is reached by a road of questionable merit that turns north 
from the Congress Junction Kingman Highway about 2O miles west of Congress 
Junctione The distance to Congress Junction, the nearest railroad station 
and PeSrorttees is about 30° madess ; 


Rsoeteehy and Geology 
The elevation of the Santa Maria River at the mine is about 1,050 feet. 


The country rock is granite and schiste There are two well~defined 
veins on Homestake group south of the river that are approximately parallel 
in strike, bearing about S. 30° W. The one nearest the river dips east at 
about 300s the other one, which is about 300 feet farther southeast, dips to 
the east at from 55° or 60°, The vein on the Weepsh group, north of the river, 
bears approximately north and south and dips aoe. 80° to the easte 


An assay map of these workings shows all shades of values in gold and 
silver from $1.50 to $47 a tone The map indicates a considerable tonnage of 
$3 to $10 ore. ~~ 1 +s 


Water Supoly 
An adequate water sunply was developed by sinking a shaft in the solid 
rock on the south bank of the river and crosscutting north from the bottom 
beneath the bed of the river. In this way the subsurface water of the streax 
bed is utilized and a constant supply is assured even when the surface of the 
stream bed becomes drye 
Development 
The vein nearest the river on the Homestake group is developed by a 
shaft 200 feet deep on the dip of the vein, with 133 feet of drifting to the 
south and 166 feet of drifting to the north on the 200~foot level. 


The other vein on the Homestake group is developed by a shaft 140 feet 
deep on the dip of the vein with levels at 50 and 100 feet from the collare 
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On the 50-foot level there is 50 feet of drifting to the north and 10 feet 
to the southe: On the 10@foot level there is 130 feet of drifting to the 
north and 60 feet to the south. 


A shrinkage stope was started from the north drift of the 100-foot levels 
at one place it is about 35 feet high. It ranges in width from four to eight 
feet and the walls seem to hold welle In November 1936 the broken reserve 
in this stope was avout 250 or 300 tonse 


The vein on the Weepah group is developed by an adit drift about 20 feet 
above the rivere From the end of this adit, there is a winze 60 feet deep 
on the dip of the veins Higher up on the vein is a shaft about 7/5 feet deep, 
from which there is about ee Zeot of a at about the 50-foot levele 


Wining Equipment. 


The equipment at the shaft consists of an air hoist, a gasoline com 
pressor of 310 cubic feet capacity, two ore buckets and a skip for sinking, 
and an ore bin of 35 tons capacitye During the winter of 1936, when the 
property was in production, the ore was hauled by a truck a distance of about 
1/2 mile to the mille The ore from the shaft on the upper Homestake group 
was hoisted in a skip that dumped from the top of the head frame directly into 
the mill binse The hoist, power plant, and compressor are all housed in the 
same building. 


Mill 


The mill of %5 tons daily capacity was completed in the winter of 1935 
364 It consisted of a dry + by 84foot Hadsel mill for crushing and grinding 
the ore, and four flotation cellse The fine, dry product was taken from the 
discharge end of the Hadsel mill by means of a suction fan and mixed with © 
the proper amount of water for flotation. When operations were first started, 
analgam plates vere used, but these were soon dispensed withe . 


The mill operated one shift a day from about the middle of March until 
about the middle of April 1936-: During this time about 1,500 tons of ore 
were milled.s Much of the material trented consisted of dump ore of rather 
low gradee From all of the material that was milled, $3,912 worth of concen~ 
trate and $237 worth of bullion were produced. The bullion was sold to the 
Ue Se mint at San Francisco and the concentrates were shipned to the El Paso 
smeltere The cost of trucking the concentrates to Congress Junction was $4 
a ton, and the freight from Congress Junction to El Peso was $10 a tone The 
concentrates ran around $500 a tone 


The mill was destroyed by fire on July 25, 1936, and the property has 


' been idle since. 
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Cro Pueno Mine 


Situation 


The Oro Bueno mine is in the southern part of the Eureka district about 
6 miles east of the Yuma County line and 1-1/2 miles north of the Santa 
Maria Rivere The property consists of three patented claims held under lease 
and option by the Oro Bueno Mining Coe of Phoenixe The mine is served by a 
road in passable condition that turns north from the Congress Junction Kingrm 
highway about cO miles west of Congress Junction. The distance to Congress 
Junction, the nearest railroad station and post office is 35 miles. 


Topography and Geology 


The country around the mine is very ruggede The elevation at the mine 
portal is about 2,000 feet. 


The country rock is principally granite. The Oro Bueno vein strikes 
approximately north and south and dips to the west at about 45? , There is a 
schist belt that appears to be approximately parallel with the veine 


Water Supply 


The water supply is from the Santa Maria Rivere The water is pumped 
through a l-inch pipe line 8,300 feet long by a small gasoline-engine powerei 
pumpe The vertical lift is about 300 feete 


Development and Mining 


The mine had been idle for many years when it was taken over by the 
present operatorse The development, all of which was done by former operators, 
consists of two adit drifts, each about 500 feet long, connected by a raises 


Considerable stoping by the horizontal cuteand-fill method was done 
above the upper levele The chutes are from 20 to 25 feet apart and the ore 
passes are made of ec by le+inch planke Waste that was broken with the ore 
was used as back fille Stoping was started from the back of the drifts, ani 
stulls and lagging were used to form the sill of the stopee Because of the 
dryness of the mine, most of the timbering is in a perfect state of pre- 
servatione 


Up to November 1936 no mining had been done by the present operatorse 
It was planned to carry out the general methods used by the old timerse 
Mounted drifters were to be used in drifts and crosscuts and stopers in the 
stopes and raisese All machines were equipped for l~inch hexagon hollow 
steele It had been planned to try both detachable and machine~sharpened 
bits and standardize on the type that gave the most satisfactory resultse 
Ore was to be transferred from the upper level to the lower one through the 
raise connecting the twoe All tramming from the lower level was to be ty 
hand in ton carse The waste dump and the ore bin are within a hundred feet 
of the portal of the lower level. 
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Milling 


The mill was completed in November 1936 but was not put into operation 
until some time later.e. A trial run resulted in the breaking of the main gear 
of the ball mill which required considerable time to replace. Except for the 
flow sheet, which was subject to change, very Tew data were availabl ee 


Cyanidation was to be used entirelye All of the milling machinery was 
installed and readv for use but Was not housede 


A Diesel engine of Lo. horsepower and one of a horsepower were connected 
on the same line shaft with clutch couplings. The \.O~hor sepower engine was 
to be used for the compressor and the other one for the mill. The clutch 
_ couplings made it possible to use eitner engine for any unit. The ball mill, 

crusher, compressor, and several small pumps were belt-connected to the line 
shafte S fess : 


SUMMARY 


The climate in the Wickenburg area is favorable for year-round operation. 
Pipe lines can be laid on the surface with little danger of freezing. Heating 
is unnecessarv in mine and mill plants and inexpensive housing serves for 
most purposese Highways are never closed by snow and only occasionally by 
washouts from summer freshets. 


The Wickenbarg area is in the arid belt and has no permanent running 
streams; water for milling purposes generally is relatively expensive. Water 
is available from springs and wells 50 to 100 feet deep in the foothills of 
the Weaver, Date Creek, and McCloud Mountains; operators in the Martinez, 
Weaver, and Hureka districts obtain their supply from these sourcese Water 
is scarce in the Vulture and Big Horn districtse Some operators in these two 
districts obtain water from old mine workings; others have expended npr ee 
sums on drilling wells and installing pipe lines 


The area, on the whole, is well served by automobile roads and railroads. 
Trucking rates are reasonsblee Electric power is available in parts of the 
areas this power, however, is relatively expensivee Timber and other supplies 
are reasonable in coste 


The area is served hy competitive smelters. Favorable marketing condie 
tions of ores is an important feature of the areas Combined trucking, freight, 
end smelting charges on some low-grade ores near the shipping points are as 
low as $6.25 per tone Cne vroducing company in the area does custom milling 
for other operatorse 


The characteristics of the ores in the area vary widely; they grade from 
completely oxidized siliceous material to heavy sulphidese FPetween the two 
extremes are ores consisting of various proportions of oxidized and sulphide 
ore mineralse The ores contain, on the whole, a high percentage of siliceous 
sanguee The ore at some of the mines responds readily to flotation; the | 
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cyanide process has been successful eat a few properties. At a majority of 
operations, however, a combined flotation and cyanide process is required for 
a satisfactory extraction of the gold. This condition makes milling expersir. 
Considering the favorable smelting and freight rates in the area, the small 
producer has an advantage in shipping to a custom milling plant only when, 
because of location, there is a saving in trucking chargese 


Mining costs are relatively hish throughout the area. The veins are 
relatively narrow and in most sections flate At the Hillside mine the grout 
is heavy and requires close timbering and filling. At a number of small nite: 
the shrinkage method could be practiced, but the demand for production to 
meet payrolls and intermittent operations have not been conducive to low 
costs. At the Octave mine, with modern equipment and excellent management, 
mining costs for 1935 and 1936 were $3.72 and $3.94, respectively, at a capat- 
ity of 70 to 30 tons per day. Many of the small producers are handicapped 
~y the necessity of using equipment not best suited for their needs. 


A number of mines not in production in November 1936 had favorable 
indications of becoming potential producers. Of these, the Alvarado gold nlx 
of the Weaver district and the Comstock Dexter mine of the Santa Maria dis 
trict appear to be the most importante At the Alvarado property an extensive 
development program was bein completed, while the Comstock Dexter property 
had been developed extensively and was awaiting financing for a mill. 


The author is of the opinion that one of the greatest potentialities 
of the area is in the production of crude siliceous ores for shipment to the 
smelterse Throughout the area are many small properties capable of producin’ 
5 to 20 tons of shipping ore per day, as indicated by surface showings of 
oree Expensive equipment is not needed to mine the flat veins. The small 
initial investment required for such operations should make the Wickenburé, 
Congress Junction, Aguila, and Hillside districts attractive to the prospec: 
and small operator who lack capital to do extensive development work and to 
build mills. 
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